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April 29, 20201st Editorial Decision

April 29, 2020 

RE: Life Science Alliance Manuscript  #LSA-2020-00725-T 

Dr. Petra van der Lelij 
Research Inst itute of Molecular Pathology (IMP) 
Campus Vienna Biocenter 1 
Vienna, Vienna 1030 
AUSTRIA 

Dear Dr. van der Lelij, 

Thank you for submit t ing your manuscript  ent it led "STAG1 vulnerabilit ies for exploit ing synthet ic
lethality in STAG2-deficient cancers" to Life Science Alliance. Your manuscript  has been now
assessed by two reviewers, and I append their reports below. 

As you will see, both reviewers appreciate your analysis and are support ive of publicat ion here,
pending minor revision. We would thus like to invite you to submit  a final version to us, addressing
the comments made by the reviewers. It  is fine to respond to the first  comment of rev#3 in your
point-by-point  response and by changes to the manuscript  text , because you already have a small
evaluat ion of the pat ient-associated mutant STAG2 p.K983*. Some editorial issues need
addressing, too: 

- please check your figure legends / manuscript  text  carefully - not  all clones used are properly
described, making it  mandatory to read your previous papers to understand the current manuscript
fully. Figures, figure legends and manuscript  text  should be understandable without going through
the exist ing literature, please. 
- please check your M&M sect ion carefully, not  all experimental procedures are described;
important ly, the mouse work and associated ethics commit tee approval is not ment ioned => please
see our guidelines to include a proper statement; siRNA/shRNA descript ion is lacking for example as
well 
- please indicate actual p-values in either figure of figure legend whenever stat ist ical tests have
been employed (only *** shown at  the moment) 
- please fill in all mandatory fields in our submission system when submit t ing the revised version
(the system will prompt you to do so) 
- please make sure that the corresponding author(s) listed in our submission system match those
listed as such in the manuscript  file; please have all corresponding authors link their ORCID iD to
their profiles in our submission system 
- please include a COI statement into your manuscript  text  
- please upload the missing movie, and re-name it  to video 1 
- please note that we have only supplementary files, not EV ones (please rename); all figures should
get uploaded as individual files (also suppl. figures), all legends should remain in the main manuscript
docx file, the tables should remain in excel format but need re-naming, too. 

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

Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

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

In this study Van der Lelij et  al. aim to find therapeut ic targets for cancers with mutat ions in STAG2,
a tumour suppressor and subunit  of the cohesin complex. Using CRISPR-Cas9 screens they found
that deplet ion of its paralog STAG1 resulted in a strong synthet ic lethal relat ionship, confirming
previous reports in the literature. The mechanism of lethality is due to a redundant structural role of
STAG1 with STAG2 in cohesin complex assembly and sister chromat id cohesion. Important ly, the
synthet ic lethal relat ionship was maintained in a STAG2-mutated bladder cancer CDX model
indicat ing a potent ial for t ranslat ion into the clinic. STAG1 has no known druggable enzymatic
funct ions so the authors propose two different strategies for disrupt ing STAG1 in the clinic:
Pharmacological induct ion of STAG1 degradat ion by PROTAC and disrupt ion of STAG1 physical
interact ion with the cohesin subunit  RAD21. Using the AID-degron system they demonstrate that
STAG1 can be efficient ly targeted for ubiquit in-mediated proteolysis. They solved the crystal
structure of the STAG1 N-terminal region complexed with a RAD21 pept ide previously shown to
interact  with STAG2. A mutat ional scan of STAG1 on the interact ion interface ident ified STAG1-
D797 as an essent ial residue for physical interact ion with RAD21. Expression of D797K or D797A in
STAG2 mutant cells was unable to compliment the sister chromat id cohesion defects and lethality
after deplet ion of endogenous STAG1, clearly demonstrat ing that disrupt ion of STAG1-RAD21
interact ions has therapeut ic potent ial. 

In general, the manuscript  is well writ ten and has quality figures that support  the authors claims.
The work confirms previous work such as the STAG1 and STAG2 synthet ic lethal relat ionship (Van
der Lelij Elife 2017, Benedett i 2017 Oncotargets) and CDX model efficacy (Liu 2018 JCI). But the
contribut ion of the STAG1-RAD21 complex structure and binding interface is significant and will aid
in development of small molecules to disrupt STAG1-RAD21 physical interact ion. 

I have no specific issue that needs to be addressed. 

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



This manuscript  evaluates the genet ic dependencies of STAG2 null cells using a genome wide
CRISPR screen. STAG1 is ident ified as the most dependent protein in STAG2 null cells. Using an
inducible degron system the authors show that degradat ion of STAG1 specifically induces cell
death by inhibit ing sister chromat id cohesion. The interact ion with RAD21 and a crit ical amino acid
of STAG1 for this interact ion is characterized by resolving the crystal structure of the STAG1-
RAD21 interface. 

This is an excellent  manuscript  that  provides the basis for developing targeted therapies for
STAG2 mutated tumors. 

Comments: 
1. STAG2 mutat ions are very heterogeneous and not all may result  in a complete loss of the
STAG2 act ivity. The authors should therefore evaluate their approach in primary pat ient  cells with
STAG2 mutat ion. 
2. The authors should discuss whether STAG2 mutat ions are rather driver or passenger mutat ions
and how homogeneously tumor populat ions are mutated. If the STAG2 mutated clone is a subclone
of the tumor a potent ial t reatment may only inhibit  a small proport ion of the cells.
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Response to Referees - LSA-2020-00725-T 

Van der Lelij, et al. 

We would like to thank the referees for the comments and constructive criticism 
regarding our work. We are excited about the opportunity to be able to resubmit a revised 
version of our work addressing the referees’ points. In the revised version of our 
manuscript, we have addressed the specific points raised by reviewer#3 by including 
additional text and clarifications. Text changes in the revised version of our manuscript 
compared to the original submission are highlighted by track changes in the manuscript 
file. A detailed point-by-point response to the comments is listed below. 

Reviewer #3 (Comments to the Authors): 

This manuscript evaluates the genetic dependencies of STAG2 null cells using a genome 
wide CRISPR screen. STAG1 is identified as the most dependent protein in STAG2 null 
cells. Using an inducible degron system the authors show that degradation of STAG1 
specifically induces cell death by inhibiting sister chromatid cohesion. The interaction with 
RAD21 and a critical amino acid of STAG1 for this interaction is characterized by 
resolving the crystal structure of the STAG1-RAD21 interface. 

This is an excellent manuscript that provides the basis for developing targeted therapies 
for STAG2 mutated tumors. 

Comments: 
1. STAG2 mutations are very heterogeneous and not all may result in a complete loss of
the STAG2 activity. The authors should therefore evaluate their approach in primary
patient cells with STAG2 mutation.
2. The authors should discuss whether STAG2 mutations are rather driver or passenger
mutations and how homogeneously tumor populations are mutated. If the STAG2
mutated clone is a subclone of the tumor a potential treatment may only inhibit a small
proportion of the cells.

We thank the reviewer for bringing up these two important points, which we have 
included and discussed in detail in our revised manuscript. 

Ad 1.) STAG2 mutations are indeed very heterogenous at the DNA level, but to our 
knowledge most of them are considered to be deleterious based on sequence 
annotation, as reviewed by Hill et al. 2016 (PMID: 27207471). This notion is further 
supported by immunohistochemistry studies of biopsies taken from patients with STAG2-
mutated bladder cancer and Ewing sarcoma, which revealed no detectable STAG2 
protein in the vast majority of cases (PMID: 24121791, 25186949). Moreover, in our 
previous manuscript (van der Lelij et al. 2017, PMID: 28691904), we have investigated 
the functional dependency on STAG1 in a panel of bladder cancer and Ewing sarcoma 
cell lines (both STAG2 positive and negative) and found that all cell lines harboring 
STAG2 mutations, despite their diversity at the DNA level, are uniformly and selectively 
sensitive to RNAi-mediated suppression of STAG1. In line with findings of this study, this 
suggests that the majority of STAG2 mutations are indeed deleterious and a strong 
predictor for a synthetic-lethal dependency on STAG1.   
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Ad 2.) STAG2 belongs to a small group of only 12 genes that are significantly mutated in 
four or more major human malignancies (Lawrence et al., 2014). STAG2 mutations are 
thought to occur early during carcinogenesis and are hence likely to be shared by most if 
not all cells in myeloid neoplasms, bladder cancers and Ewing sarcoma (Balbas-
Martinez, Sagrera et al., 2013, Crompton, Stewart et al., 2014, Kon, Shih et al., 2013, 
Thol, Bollin et al., 2014, Thota et al., 2014, Tirode, Surdez et al., 2014, Yoshida, Toki et 
al., 2013). The recurrent, deleterious, and likely truncal nature of STAG2 mutations 
strongly suggests that STAG2 loss-of-function alterations represent cancer driver events. 
This makes STAG2 loss an attractive patient selection biomarker which if targeted by 
precision medicine might allow for the eradication of most tumor cells. We have included 
these discussion points in our revised manuscript and thank the reviewer for bringing this 
important aspect to our attention.  



May 14, 20201st Revision - Editorial Decision

May 14, 2020 

RE: Life Science Alliance Manuscript  #LSA-2020-00725-TR 

Dr. Petra van der Lelij 
Research Inst itute of Molecular Pathology (IMP) 
Campus Vienna Biocenter 1 
Vienna, Vienna 1030 
Austria 

Dear Dr. van der Lelij, 

Thank you for submit t ing your Research Art icle ent it led "STAG1 vulnerabilit ies for exploit ing
cohesin synthet ic lethality in STAG2-deficient cancers". I appreciate the introduced changes and 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, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 


	STAG1 vulnerabilities for exploiting cohesin synthetic lethality in STAG2-deficient cancers
	Review Timeline:
	Transaction Report:

	Merged Decision Summary PDF Section 1
	Merged Decision Summary PDF Section 2
	Merged Decision Summary PDF Section 3
	Merged Decision Summary PDF Section 4

