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March 22, 20211st Editorial Decision

March 22, 2021 

Re: Life Science Alliance manuscript  #LSA-2020-00995-T 

Prof. Philip H Howe 
Medical University of South Carolina 
Hollings Cancer Center. 
173 Ashley Ave. Room 501A 
Charleston, SC 29425 

Dear Dr. Howe, 

Thank you for submit t ing your manuscript  ent it led "Heterogeneous nuclear ribonucleoprotein E1
binds polycytosine DNA tracts and monitors genome integrity." to Life Science Alliance. The
manuscript  was assessed by expert  reviewers, whose comments are appended to this let ter. 

We apologize for this extended and unusual delay in gett ing back to you. As you will note from the
reviewers' comments below, the reviewers are quite enthusiast ic about these findings. Thus, we
encourage you to submit  a revised version of the manuscript  to LSA that addresses all of the
reviewers' points. 

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. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

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. 

The typical t imeframe for revisions is three months. Please note that papers are generally
considered through only one revision cycle, so strong support  from the referees on the revised
version is needed for acceptance. 

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

We hope that the comments below will prove construct ive as your work progresses. 

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

Sincerely, 

Shachi Bhatt , Ph.D. 



Execut ive Editor 
Life Science Alliance 
ht tps://www.lsajournal.org/ 
Tweet @SciBhatt  @LSAjournal 
Interested in an editorial career? EMBO Solut ions is hiring a Scient ific Editor to join the internat ional
Life Science Alliance team. Find out more here -
ht tps://www.embo.org/documents/jobs/Vacancy_Not ice_Scient ific_editor_LSA.pdf 

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

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.*** 

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

Reviewer #1 (Comments to the Authors (Required)): 

In this excellent  study, Mohanty et  al. explored the new funct ions of hnRNP E1 by examining its
ability to bind poly-C DNA tracts and its role in the maintenance of genome integrity. hnRNP E1 was
previously known to bind poly-C RNA tracts and has mult iple funct ions, such as maintaining mRNA
stability, regulat ing alternat ive pre-mRNA splicing, and inhibit ing protein t ranslat ion. In this study,
the authors show that hnRNP E1 is able to bind to poly-C DNA tracts in the promoters of several



oncogenes and telomeres, with equal efficiency to poly-C RNA tracts. They further show that
hnRNP E1 is able to bind and stabilize secondary structures i-mot ifs generated by poly-C DNA
tracts and indirect ly regulates the format ion of secondary structures G4s on the complementary
DNA strand. Knockdown of hnRNP E1 leads to accumulat ion of G4s and a significant increase of
DNA damage signals colocalizing with the G4s. The authors then show that hnRNP E1 physically
interacts with replicat ion protein A, that  hnRNP E1 is able to act ivate the flap endonuclease Fen1,
and that hnRNP E1 inhibits PCNA monoubiquit inat ion, all of which are important for error-free DNA
repair and genome integrity maintenance. 

Overall, this manuscript  is well writ ten. This study revealed addit ional funct ions of the
mult ifunct ional protein hnRNP E1. These new discoveries are of major significance to the field, and
therefore this paper should be of interest  to the broad audience of Life Science Alliance. 

One major comment: 

While the authors provided convincing data to demonstrate that hnRNP E1 is able to bind to poly-C
DNA tracts and that hnRNP E1 is involved in DNA damage repair, the authors did not establish a
strong link between its poly-C DNA tract  binding funct ion and its DNA repair related funct ion. It  st ill
remains unknown whether the DNA damage/repair sites are near the poly-C DNA tracts. The
authors did show immunofluorescence data of colocalizat ion of i-mot ifs/hnRNP E1 (Fig. 2J) and
colocalizat ion of γ-H2AX/G4s (Fig. 3D), but these are indirect  evidence and in Fig. 2J a significant
port ion of i-mot ifs did not colocalize with hnRNP E1. Therefore, it  would help strengthen the
conclusions of this study if the authors could perform ChIP-PCR assays (using a γ-H2AX ant ibody)
to confirm that the DNA damage/repair sites are near the poly-C DNA tracts (using the promoters
of oncogenes c-MYC and h-RAS as examples). 

Minor comments: 

1. Fig. 3G, it  seems that RPA binds to c-MYC C more efficient ly than hnRNP E1 does. This result  is
contradictory to the illustrat ion in Fig. 5 showing hnRNP E1 (instead of RPA) binding to the poly-C
DNA tract . If RPA has a higher binding efficiency, then RPA should bind the poly-C DNA tract  first .

2. On page 6, the descript ion of the results of Fig. 1M does not match the actual data in the figure
panel. For example, "a 5-6 fold excess protein over TEL DNA C" whereas the figure panel actually
shows 4.4 fold. "a 12 fold excess protein over BAT RNA was needed" whereas the figure panel
actually shows 11 fold. And "30-fold molar excess of the protein resulted in 30% shift  of VEGF"
whereas the figure panel actually shows 25% shift  of VEGF.

3. Fig. 3E, a western blot  of RPA is needed to confirm the increased RPA levels in E1KD.

4. On page 8, the descript ion of the results in Fig. 2B and Table S2 needs elaborat ion.
"Approximately 12.6% of the upregulated and 18.3% of the downregulated transcripts in E1KD cells
matched with promoter-proximal sequences (Fig. 2B). All high 'C' sites ident ified by this analysis do
not contain t racts of poly-C; sequences that contain mult iple 'CCC' t racts, each with minimum 3 'C's
were ident ified and are highlighted in Table S2." --- Are all of the 3080 high "C" sites in Fig. 2B
promoter-proximal sequences? And none of the 3080 high "C" sites have ploy-C tracts? If none of
them have ploy-C tracts, then how were the "sequences that contain mult iple 'CCC' t racts"
ident ified?

5. Fig. 2H, the labels on the top and the gel lanes are misaligned.



6. Fig. S4, there are four figure panels, but the figure legend describes only three.

Reviewer #2 (Comments to the Authors (Required)): 

This manuscript  by Mohanty et  al showcase polyC recognit ion by hnRNP E1. Detailed DNA binding
experiments show specific recognit ion of poly C tracts by the E1 protein. Cellular data complement
the biochemical data and show both st imulat ion of DDR and a link to genomic instability. However,
the connect ions made in the paper with respect to interact ions with RPA and st imulat ion of FEN1
act ivity need more work. I recommend that the authors leave out the FEN1 and RPA data and
focus on the poly C recognit ion data. The authors would be better served to obtain more concrete
data on RPA and FEN1 and possibly communicate those act ivit ies as a separate ms when
adequate data have been collected to support  those findings. 

1. Abstract : The following line is missing a verb: "The protein interacted physically and funct ionally
with replicat ion protein A and (?) act ivity of the facilitated flap endonuclease Fen1at polycytosine
tracts on DNA."
2. Typo in introduct ion: "RPA coats ssDNA to protects it  and in addit ion, it  leads to several
processes as descried below".
3. Reference cited twice: "(Wold, 1997; Caldwell & Spies, 2020; Sugitani & Chazin, 2015; Caldwell &
Spies, 2020;Maréchal & Zou, 2015).
4. Typo: Okazaki fragment maturat ion (OFM) involves removal of single-stranded RNA-DNA flap by
Fen1 endonuclease and RNase HI, which is (are) regulated by RPA.
5. Missing a conjunct ion: Hydroxyurea (HU) t reatment of cells reduces nucleot ide pool in the cell and
can generate stretches of ssDNA because helicase and DNA polymerase can be uncoupled; thus,
ssDNA binding proteins such as RPA play important role in protect ing the ssDNA
6. Typo, remove capital I: All these findings underscore the Importance of RPA and other ssDNA
binding proteins in DNA integrity.
7. Should this read RPA foci?: "We analyzed RPA localizat ion by immunofluorescence and observed
that E1KD cells displayed increased accumulat ion of RPA foci (Fig. 3E).
8. Is this allowed? I think this would be a key piece of informat ion to add to this ms as it  describes
binding between the two proteins: "separate mass spectrometric analysis of hnRNP E1-bound
proteins revealed its interact ion with RPA subunit  Rpa3 (Howley and Howe, unpublished)."
9. Fig. 3G. This part icular EMSA does not necessarily show physical interact ion between the two
proteins. Depending on the length of the oligonucleot ide substrate (27 nt  in the case of the c-myc
substrate), both proteins can adequately occupy the same oligo, without physically interact ing with
each other. Please remove this inference of cooperat ive binding between the two proteins.
10. Fig 3L. Why is there residual cleavage in the experiment in the absence of Fen1. This basal
cleavage increases in a concentrat ion dependent manner. The authors need to address this. They
might be missing a latent cleavage act ivity or an intrinsic contaminant that  it  interact ing with
hnRNP1. Can the authors show a SDS-PAGE of their purified proteins used in the study? A
necessary control here is one of non-specificity. The st imulat ion of the Fen1 by hnRNP1 could also
be explained by the protein structurally binding to ssDNA and passively promot ing cleavage. The
usual control here is adding the bacterial SSB protein and showing a lack of st imulat ion, or adding a
version of hnRNP1 that does not bind to DNA. Maybe the authors can add the individual KH
domains to this react ion and test  this idea further.



The authors have shown hnRNP1 binding to C-rich substrates. This appears to be a follow of
previous studies that show this act ivity. The conclusion that RPA and hnRNP1 work together
needs to be further established. 
1. Since the authors have GST-hnRNP1, they should at  a minimum test  if it  interacts physically with
RPA in the absence of DNA. Since the MS data suggest this interact ion, the authors should
experimentally test  this interact ion.
2. The physical interact ion between the proteins should be perturbed and then the effect  of
cooperat ive binding with hnRNP1 on DNA should be tested.

The conclusion that hnRNP1 enhances the act ivity of Fen1 also needs to be further established. 
1. Similar to RPA, the physical interact ion between the two proteins needs to be tested.
2. Specificity in the cleavage react ions needs to be established. Adding a ssDNA binding protein to
any react ion will influence a second DNA processing enzyme.
The data suggest ing that hnRPN1 binds to poly-C tracts by itself is quite strong and I believe the
incomplete experiments with RPA and Fen1 are not necessary for this manuscript  (and they are
circumstant ial at  best). Leaving out the RPA and Fen1 data might allow the authors to focus on
polyC recognit ion in different contexts. For example, the authors could expand on how hnRNP1
would bind to a R-loop with a poly-C, or even the Fen1 flap substrate in a poly-C context . Obtaining
good measures of the thermodynamics of the interact ions (Kd's etc) would also be useful in
establishing the binding propert ies of hnRNP1.

Reviewer #3 (Comments to the Authors (Required)): 

Mohanty et .al., in their manuscript  t it led, "Heterogeneous nuclear ribonucleoprotein E1 binds
polycytosine DNA tracts and monitors genome integrity" describe how a tumor suppressor protein,
Heterogeneous nuclear ribonucleoprotein E1 (hnRNP E1) maintains DNA integrity by regulat ing
DNA damage signaling, suppressing mutat ion format ion, maintaining DNA secondary structures,
and telomere maintenance. The hnRNP E1 is originally ascribed to bind to RNA sequences to
facilitate mRNA stability, alternat ive splicing, and suppressing protein t ranslat ion of several
metastasis-associated mRNAs. In the same vein, the authors show hnRNP E1 binds to
polycytosine-rich DNA tracts of promoters of several oncogenes and telomeres, thereby aiding in
genome integrity. Overall, the manuscript  is well writ ten, with a cohesive background, sound
rat ionale, and well-delineated experimentat ion. Most experiments are rigorous (with a few minor
suggest ions below to strengthen their main argument) and conclusions well-derived. The
discussion sect ion apt ly describes a discourse on the observat ions in the paper. The authors are
congratulated on deriving sound and important observat ions. 

1. It  may be prudent to show in supplement the binding data for double-stranded DNA, rather than
reference it  as 'data not shown'. This rat ionale speaks to the argument that despite the possibility
of intra-strand structure format ion at  dinucleot ide-type structures to which the hnRNP E1 can bind,
there is clear affinity and possible funct ional implicat ion of single-strand specific binding as seen in
all the earlier observat ions.
2. In figure 3b and c, please correct  'gH2AX' to '�H2AX'. Likewise, please confirm in figure 4I, the
concentrat ion of HU- is it  millimolar or micromolar?
3. Most data on genomic instability are derived from work on one human cell line-A549, a lung
cancer-specific model cell line. Can the authors rat ionalize the use of this part icular cell line over
other cancer cell lines?



No other issues noted. 



1st Authors' Response to Reviewers                                                                                 June 22, 2021 

Reviewer #1   

In this excellent study, Mohanty et al. explored the new functions of hnRNP E1 by examining its ability 

to bind poly-C DNA tracts and its role in the maintenance of genome integrity. hnRNP E1 was 

previously known to bind poly-C RNA tracts and has multiple functions, such as maintaining mRNA 

stability, regulating alternative pre-mRNA splicing, and inhibiting protein translation. In this study, the 

authors show that hnRNP E1 is able to bind to poly-C DNA tracts in the promoters of several oncogenes 

and telomeres, with equal efficiency to poly-C RNA tracts. They further show that hnRNP E1 is able to 

bind and stabilize secondary structures i-motifs generated by poly-C DNA tracts and indirectly regulates 

the formation of secondary structures G4s on the complementary DNA strand. Knockdown of hnRNP 

E1 leads to accumulation of G4s and a significant increase of DNA damage signals colocalizing with the 

G4s. The authors then show that hnRNP E1 physically interacts with replication protein A, that hnRNP 

E1 is able to activate the flap endonuclease Fen1, and that hnRNP E1 inhibits PCNA 

monoubiquitination, all of which are important for error-free DNA repair and genome integrity 

maintenance.  

Overall, this manuscript is well written. This study revealed additional functions of the multifunctional 

protein hnRNP E1. These new discoveries are of major significance to the field, and therefore this paper 

should be of interest to the broad audience of Life Science Alliance.  

One major comment:  

While the authors provided convincing data to demonstrate that hnRNP E1 is able to bind to poly-C 

DNA tracts and that hnRNP E1 is involved in DNA damage repair, the authors did not establish a strong 

link between its poly-C DNA tract binding function and its DNA repair related function. It still remains 

unknown whether the DNA damage/repair sites are near the poly-C DNA tracts. The authors did show 

immunofluorescence data of colocalization of i-motifs/hnRNP E1 (Fig. 2J) and colocalization of γ-

H2AX/G4s (Fig. 3D), but these are indirect evidence and in Fig. 2J a significant portion of i-motifs did 

not colocalize with hnRNP E1. Therefore, it would help strengthen the conclusions of this study if the 

authors could perform ChIP-PCR assays (using a γ-H2AX antibody) to confirm that the DNA 

damage/repair sites are near the poly-C DNA tracts (using the promoters of oncogenes c-MYC and h-

RAS as examples).  

Response: We have conducted ChIP-PCR using -H2AX antibody as suggested by the reviewer. As 

shown in Fig. 2 F, -H2AX was localized to c-MYC promoter region in E1KD cells, which was 

enhanced upon HU exposure. This strongly suggests hnRNP E1 protects DNA from DNA damage. 

Minor comments: 

1. Fig. 3G, it seems that RPA binds to c-MYC C more efficiently than hnRNP E1 does. This result is

contradictory to the illustration in Fig. 5 showing hnRNP E1 (instead of RPA) binding to the poly-C

DNA tract. If RPA has a higher binding efficiency, then RPA should bind the poly-C DNA tract first.

Response: We thank the reviewer for pointing this out, accordingly, we have modified Figure 5. At

present we do not know if and how many sites are there to which hnRNP E1 binds more strongly than

RPA does and vice versa. It is possible that both possibilities occur. Therefore, the figure is modified to

show RPA and hnRNP E1 together bind to poly-C single-stranded DNA in a coordinated fashion. It may

be noted that we have removed data on RPA and Fen1 from the manuscript as per the suggestions of

Reviewer 2.

2. On page 6, the description of the results of Fig. 1M does not match the actual data in the figure panel.

For example, "a 5-6 fold excess protein over TEL DNA C" whereas the figure panel actually shows 4.4

fold. "a 12 fold excess protein over BAT RNA was needed" whereas the figure panel actually shows 11

fold. And "30-fold molar excess of the protein resulted in 30% shift of VEGF" whereas the figure panel

actually shows 25% shift of VEGF.

Response: We made all changes in the text according to data in the figures suggested by the reviewer.
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3. Fig. 3E, a western blot of RPA is needed to confirm the increased RPA levels in E1KD.

Response: We thank the reviewer for the suggestion; however,  we have removed all data associated

with RPA and Fen1 as suggested by Reviewer 2.

4. On page 8, the description of the results in Fig. 2B and Table S2 needs elaboration. "Approximately

12.6% of the upregulated and 18.3% of the downregulated transcripts in E1KD cells matched with

promoter-proximal sequences (Fig. 2B). All high 'C' sites identified by this analysis do not contain tracts

of poly-C; sequences that contain multiple 'CCC' tracts, each with minimum 3 'C's were identified and

are highlighted in Table S2." --- Are all of the 3080 high "C" sites in Fig. 2B promoter-proximal

sequences? And none of the 3080 high "C" sites have ploy-C tracts? If none of them have ploy-C tracts,

then how were the "sequences that contain multiple 'CCC' tracts" identified?

Response: Yes, all of the 3080 high “C” sites in Fig. 2B are in promoter-proximal region.  After

identifying high “C” sites we have manually identified sites containing multiple “CCC” sequences.

5. Fig. 2H, the labels on the top and the gel lanes are misaligned.

Response: The figure and the labels are now aligned.

6. Fig. S4, there are four figure panels, but the figure legend describes only three.

Response: The figure legends have been corrected according to the figure.



“An equal opportunity employer, promoting workplace diversity.” 

Reviewer #2  

This manuscript by Mohanty et al showcase polyC recognition by hnRNP E1. Detailed DNA binding 

experiments show specific recognition of poly C tracts by the E1 protein. Cellular data complement the 

biochemical data and show both stimulation of DDR and a link to genomic instability. However, the 

connections made in the paper with respect to interactions with RPA and stimulation of FEN1 activity 

need more work. I recommend that the authors leave out the FEN1 and RPA data and focus on the poly 

C recognition data. The authors would be better served to obtain more concrete data on RPA and FEN1 

and possibly communicate those activities as a separate ms when adequate data have been collected to 

support those findings. 

Response: We thank the reviewer to give us deep insight into the physical and/or functional interactions 

between hnRNP E1 and RPA, and hnRNP E1 and Fen1. According to the reviewer’s suggestion we have 

removed the data on RPA and Fen1 (please see later part of the response to the reviewer’s comments 

also). 

1. Abstract: The following line is missing a verb: "The protein interacted physically and functionally

with replication protein A and (?) activity of the facilitated flap endonuclease Fen1at polycytosine tracts

on DNA."

Response: Because we removed data on RPA and Fen1 according to the reviewer’s suggestion the

above-mentioned line has been removed from the abstract.

2. Typo in introduction: "RPA coats ssDNA to protects it and in addition, it leads to several processes as

descried below".

Response: The typo “protects” was changed to “protect”.

3. Reference cited twice: "(Wold, 1997; Caldwell & Spies, 2020; Sugitani & Chazin, 2015; Caldwell &

Spies, 2020; Maréchal & Zou, 2015).

Response: The duplicate reference is deleted.

4. Typo: Okazaki fragment maturation (OFM) involves removal of single-stranded RNA-DNA flap by

Fen1 endonuclease and RNase HI, which is (are) regulated by RPA.

Response: The typo is corrected.

5. Missing a conjunction: Hydroxyurea (HU) treatment of cells reduces nucleotide pool in the cell and

generates stretches of ssDNA due to uncoupling of helicase and DNA polymerase; thus, ssDNA binding

proteins such as RPA play important role in protecting the ssDNA.

Response: Sentence is now modified.

6. Typo, remove capital I: All these findings underscore the Importance of RPA and other ssDNA

binding proteins in DNA integrity.

Response: The typo has been corrected.

7. Should this read RPA foci?: "We analyzed RPA localization by immunofluorescence and observed

that E1KD cells displayed increased accumulation of RPA foci (Fig. 3E).

Response: Although the correction could have been made, we have completely removed all data on RPA

as was suggested by the reviewer.

8. Is this allowed? I think this would be a key piece of information to add to this ms as it describes

binding between the two proteins: "separate mass spectrometric analysis of hnRNP E1-bound proteins

revealed its interaction with RPA subunit Rpa3 (Howley and Howe, unpublished)."

Response: We have removed all data on RPA and Fen1 as per the reviewer’s suggestions; therefore, we

did not address the issue.



“An equal opportunity employer, promoting workplace diversity.” 

9. Fig. 3G. This particular EMSA does not necessarily show physical interaction between the two

proteins. Depending on the length of the oligonucleotide substrate (27 nt in the case of the c-myc

substrate), both proteins can adequately occupy the same oligo, without physically interacting with each

other. Please remove this inference of cooperative binding between the two proteins.

Response: As per the reviewer’s suggestion we have removed data on RPA and Fen1 from the

manuscript and are expanding these findings for a future manuscript. We hope thar this is acceptable to

the reviewer, other reviewers, and the editor.

10. Fig 3L. Why is there residual cleavage in the experiment in the absence of Fen1. This basal cleavage

increases in a concentration dependent manner. The authors need to address this. They might be missing

a latent cleavage activity or an intrinsic contaminant that it interacting with hnRNP1. Can the authors

show a SDS-PAGE of their purified proteins used in the study? A necessary control here is one of non-

specificity. The stimulation of the Fen1 by hnRNP1 could also be explained by the protein structurally

binding to ssDNA and passively promoting cleavage. The usual control here is adding the bacterial SSB

protein and showing a lack of stimulation, or adding a version of hnRNP1 that does not bind to DNA.

Maybe the authors can add the individual KH domains to this reaction and test this idea further.

Response: As per the reviewer’s suggestion we have removed data on Fen1 (as well as on RPA) from

the manuscript and are expanding these findings for a future manuscript. We hope that this is

acceptable to the reviewer, other reviewers, and the editor.

The authors have shown hnRNP1 binding to C-rich substrates. This appears to be a follow of previous 

studies that show this activity. The conclusion that RPA and hnRNP1 work together needs to be further 

established.  

1. Since the authors have GST-hnRNP1, they should at a minimum test if it interacts physically with

RPA in the absence of DNA. Since the MS data suggest this interaction, the authors should

experimentally test this interaction.

2. The physical interaction between the proteins should be perturbed and then the effect of cooperative

binding with hnRNP1 on DNA should be tested.

The conclusion that hnRNP1 enhances the activity of Fen1 also needs to be further established.

1. Similar to RPA, the physical interaction between the two proteins needs to be tested.

2. Specificity in the cleavage reactions needs to be established. Adding a ssDNA binding protein to any

reaction will influence a second DNA processing enzyme.

The data suggesting that hnRPN1 binds to poly-C tracts by itself is quite strong and I believe the

incomplete experiments with RPA and Fen1 are not necessary for this manuscript (and they are

circumstantial at best). Leaving out the RPA and Fen1 data might allow the authors to focus on polyC

recognition in different contexts. For example, the authors could expand on how hnRNP1 would bind to

a R-loop with a poly-C, or even the Fen1 flap substrate in a poly-C context. Obtaining good measures of

the thermodynamics of the interactions (Kd's etc) would also be useful in establishing the binding

properties of hnRNP1.

Response: We thank the reviewer to give us deep insight into the physical and/or functional interactions

between hnRNP E1 and RPA, and hnRNP E1 and Fen1. According to the reviewer’s suggestion we have

removed all data on RPA and Fen1 from the manuscript. We strongly hope that this is acceptable to the

reviewer, other reviewers, and the editor. We have added a new section to the figure as per the

suggestions by Reviewer 1.



“An equal opportunity employer, promoting workplace diversity.” 

Reviewer #3  

Mohanty et.al., in their manuscript titled, "Heterogeneous nuclear ribonucleoprotein E1 binds 

polycytosine DNA tracts and monitors genome integrity" describe how a tumor suppressor protein, 

Heterogeneous nuclear ribonucleoprotein E1 (hnRNP E1) maintains DNA integrity by regulating DNA 

damage signaling, suppressing mutation formation, maintaining DNA secondary structures, and 

telomere maintenance. The hnRNP E1 is originally ascribed to bind to RNA sequences to facilitate 

mRNA stability, alternative splicing, and suppressing protein translation of several metastasis-associated 

mRNAs. In the same vein, the authors show hnRNP E1 binds to polycytosine-rich DNA tracts of 

promoters of several oncogenes and telomeres, thereby aiding in genome integrity. Overall, the 

manuscript is well written, with a cohesive background, sound rationale, and well-delineated 

experimentation. Most experiments are rigorous (with a few minor suggestions below to strengthen their 

main argument) and conclusions well-derived. The discussion section aptly describes a discourse on the 

observations in the paper. The authors are congratulated on deriving sound and important observations.  

Response: We thank the reviewer for the nice comments. Please find responses to all suggestions below.  

1. It may be prudent to show in supplement the binding data for double-stranded DNA, rather than

reference it as 'data not shown'. This rationale speaks to the argument that despite the possibility of intra-

strand structure formation at dinucleotide-type structures to which the hnRNP E1 can bind, there is clear

affinity and possible functional implication of single-strand specific binding as seen in all the earlier

observations.

Response: We thank the reviewer for the suggestion. We have included the data on a double-stranded

DNA of poly-C tracts is included in the supplement.

2. In figure 3b and c, please correct 'gH2AX' to 'γ-H2AX'. Likewise, please confirm in figure 4I, the

concentration of HU- is it millimolar or micromolar?

Response: The gamma-H2AX is corrected to (gamma) -H2AX. HU concentration in Figure 4H is

millimolar (mM).

3. Most data on genomic instability are derived from work on one human cell line-A549, a lung cancer-

specific model cell line. Can the authors rationalize the use of this particular cell line over other cancer

cell lines?

Response: Previously we had shown in a mouse cell line (NMuMG) that TGF treatment

phosphorylates and abolishes BAT RNA binding by hnRNP E1. This observation was similar to the

absence of hnRNP E1 in NMuMG. This in turn causes overexpression of several metastasis genes

including ILEI and induces epithelial-to-mesenchymal (EMT) transition. Recently works from other

laboratories have shown similar phenomena in A549, a lung cancer-specific model, which also

undergoes TGF treatment  induced EMT, and shows TGF response with hnRNP E1 phosphorylation,

ILEI overexpression through release of hnRNP E1 from its transcript, and translational activation (Song

et al., 2014. Tumor Biology, 35:1377–1382; Xue et al., Tumor Biology. 2014 volume 35:7853–7859).

We have observed phenotype changes in A549 cells upon hnRNP E1 knockdown (although data not

shown in the manuscript, we can include a supplemental figure if suggested by the reviewer). Therefore,

we conducted experiments with A549; however, we have also provided data on experiments with the

mouse cell line NMuMG (Fig.2A, 2B, 2I and 4C). These data suggest a universal role for hnRNP E1 on

DNA.

No other issues noted. 



June 24, 20211st Revision - Editorial Decision

June 24, 2021 

RE: Life Science Alliance Manuscript  #LSA-2020-00995-TR 

Prof. Philip H Howe 
Medical University of South Carolina 
Hollings Cancer Center. 
173 Ashley Ave. Room 501A 
Charleston, SC 29425 

Dear Dr. Howe, 

Thank you for submit t ing your revised manuscript  ent it led "Heterogeneous nuclear
ribonucleoprotein E1 binds polycytosine DNA and monitors genome integrity". 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 upload your main and supplementary figures as single files
-please note that t it les in the system and manuscript  file must match
-please be sure that all Authors inserted in the Authors Contribut ion sect ion
-please add supplementary figures and table legends to the main manuscript  text  after the main
figure legends;
-please add callouts for Figures S1A-H, S2A, B, and S4D to your main manuscript  text ;
-there is a callout  for figure S2C although the actual figure and its legend don't  have this panel.
Please correct
-we encourage you to revise the figure legend for figure S4 such that the figure panels are
introduced in alphabet ical order

Figure checks: 
-figure 6 is wrongly labeled (it  should be 5)
-please indicate molecular weights next to each protein blot
-the scale bars for Figures 1B; 2I, J, K; 3A and D; S4D are hardly readable. Please improve readability
or indicate the size in the figure legend.

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. 

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 

------------------------------------------------------------------------------ 
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July 2, 2021 

RE: Life Science Alliance Manuscript  #LSA-2020-00995-TRR 

Prof. Philip H Howe 
Medical University of South Carolina 
Hollings Cancer Center. 
173 Ashley Ave. Room 501A 
Charleston, SC 29425 

Dear Dr. Howe, 

Thank you for submit t ing your Research Art icle ent it led "Heterogeneous nuclear ribonucleoprotein
E1 binds polycytosine DNA and monitors genome integrity". 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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