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May 29, 20191st Editorial Decision

May 29, 2019 

Re: Life Science Alliance manuscript  #LSA-2019-00408 

Dr. Mart in Robert  Singleton 
The Francis Crick Inst itute 
Structural Biology of Chromosome Segregat ion Laboratory 
The Francis Crick Inst itute 
1 Midland Road 
London NW1 1AT 
United Kingdom 

Dear Dr. Singleton, 

Thank you for submit t ing your manuscript  ent it led "Subunit  Interact ions and Arrangements in the
Fission Yeast Mis16-Mis18-Mis19 Complex" to Life Science Alliance. The manuscript  was assessed
by expert  reviewers, whose comments are appended to this let ter. 

As you will see, the reviewers note that your work extends previous findings and they provide
construct ive input aiming at  increasing the robustness of your results. We would thus like to invite
you to submit  a revised version of your work, addressing the concerns of the reviewers. We think
doing so is straightforward and all concerns should get addressed, though it  is not mandatory to
address the second bullet  point  of rev#3 (site A mutat ional analysis). 

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, 

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 

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

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 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 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 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. 

***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)): 

The manuscript  uses crystallography and biochemistry to resolve the interact ions between the
essent ial components of the yeast centromere assembly proteins. The complex of Mis16-Mis19-



Mis18 interacts with the centromere-specific histone chaperone Scm3 and directs the assembly of
Cen1 nucleosomes to the centromere. Prior studies have ident ified sites of interact ion between
Mis16-Mis19, Mis19-Mis18, and Mis16-H4 histone. The work presented here confirms the results of
these prior studies and ident ifies addit ional sites of interact ion between Mis16 and Mis19.
Moreover, it  ident ifies important conserved residues that are essent ial for the interact ions within
Mis16-Mis19-Mis18 complex. In addit ion, the biochemical characterizat ion using ITC, pull down
assays, and analyt ical ult racentrifugat ion provide insights into binding specificity of different mot ifs
within these proteins and hint  at  their stoichiometric relat ionship. These insights help towards
developing a molecular model for centromere nucleosome assembly in yeast and might extend to
other eukaryotes as some of these protein domains and interact ions are conserved. Therefore, we
support  publicat ion of this manuscript  after the authors address the following concerns. 
1. It  is unclear if the results shown for copurificat ion and streptact in-pull down experiments are
representat ive of replicates or were only performed once. The pull down experiments need to be
performed in replicates, since the authors make crucial conclusions about relat ive binding affinit ies
etc. using this assay throughout the manuscript . In addit ion, the authors need to show the SDS-
PAGE result  for input for each of the binding react ion (and not just  for the individual complexes or
purified proteins as shown). 
It  is also unclear why the authors choose to perform Copurificat ions for some experiments and
pulldowns using purified proteins for the others. The authors need to explain their rat ionale further. 
2. The authors need to specify the molar concentrat ion of individual proteins used in their pull down
experiments. 
3. Since the Streptact in tag appears to affect  cis- vs. t rans- interact ion between the two binding
sites of Mis19 on Mis16, the authors need to include SDS-PAGE of proteins used for Mis16-Mis19
crystallizat ion to confirm lack of contaminat ion from Mis16-Strep or Mis19-Strep (result ing from the
incomplete protease cleavage of the Strep tag after affinity purificat ion of these proteins). 
4. In figure 3C, the authors claim to test  if Mis19 (C site) binding blocks H4 (Cnp1-H4 nucleosome)
binding to Mis16. The authors use Mis19-strep to pull down Mis16-Mis19 complex and find lit t le to
no nucleosome being pulled down with the complex. It  is however unclear what fract ion of the
Mis16 is bound to nucleosomes in the presence and absence of Mis19 (without knowing the
amount of Mis16, Mis19 and Cnp1 nucleosomes used in this experiment). 
The author should consider confirming their results using Mis16-Strep as bait  instead of Mis19-
Strep to pull down the complex. If they see no nucleosome in their pull down, this would confirm that
Mis19 binding outcompetes H4 binding. Addit ionally, since the authors have ident ified Mis19 (C site)
mutat ions that appear to disrupt Mis16 binding, they should use this mutant in a react ion with
Mis16-Strep and Cnp1 nucleosome to show that Cnp1 and not Mis19 mutant can be pulled down
with Mis16. 
5. The MALLS est imated mass does not agree completely with the theoret ical mass calculated for
the complexes shown in Figure 5. The reason for this discrepancy needs to be discussed. It  is also
unclear if the calculated masses are for full length, tagged, or t runcated versions of the proteins in
the complex. 
6. Could Mis162:Mis191 be a possible explanat ion for the 114 kDa est imated mass from MALLS in
supplemental figure S4 A? 
7. It  is unclear what the 285 kDa peak represents in the analyt ical ult racentrifugat ion in figure 5 B. 

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

This manuscript  from the Singleton lab describes structural and/or biophysical characterizat ion of
the Mis16-Mis19-Mis18 complex from fission yeast that  is required for propagat ion of centromeric



histone Cnp1/CENP-A at  centromeres through the cell cycle. This work largely confirms studies on
similar complexes from S. pombe and S. japonicus. Novel findings include structures of a larger
fragment of Mis19, and ident ificat ion of previously unident ified interact ions with Mis16,
demonstrat ion that Mis19 can prevent Mis16-Histone H4 interact ions in the context  of a histone
octamer, and further characterizat ion of the N-terminal region of Mis19 with Mis18. The following
points need to be addressed before publicat ion. 

Comments 

1. Although the authors ident ify new interact ions of Mis19 with Mis16, the structural models of the
Mis16-Mis19 and Mis16-Mis19-Mis18 complexes are st ill unclear. Their in solut ion results would
suggest that  a single Mis16 molecule binds to one Mis19 molecule, which is at  odds with the crystal
structure. The authors seem to discount the importance of the "B" region of Mis19 due to their
binding studies. If site B is t ruly unimportant, then are they suggest ing that the contacts it  makes
with Mis16 in the structure are the results of a crystal packing art ifact? If so, would this allow for the
sites A and C to simultaneously engage Mis16? If site A is really exposed in the Mis16-Mis19
complex as diagrammed in Fig. 5C, shouldn't  this result  in dimers (possibly at  higher
concentrat ions)? All in all, the results appear to suggest that  both sites can engage Mis16
simultaneously (if the data in Fig 5A can be confirmed, see below). The paper would be helped if the
synthesis of these findings could be made more clear to the reader. 

2. Regarding the biophysical characterizat ion of the Mis16-Mis19 complex, the SDS-PAGE gel for
the fract ions in Fig. 5A should be displayed. Why is the experimental MW so much lower than
expected for a complex? The MW of Mis16 on its own is 48.3 kDa, and the result  in Fig 5A gives 52
kDa (vs 61.8 for a complex). Does this not suggest that  the stoichiometry of this complex is not 1:1
under present condit ions? The gel in Fig S4A would suggest this is a possibility. It  is essent ial that
the authors demonstrate that Mis19 is present in the peak in Fig. 5A. 

3. In Fig. 3C, the authors use Cnp1 containing histone octamers to characterize the interact ions
with Mis16 +/- Mis19. Why is this substrate used and not a H4/Cnp1 dimer or a H4/Cnp1/Scm3
complex? Nonetheless, the evict ion of H2B and H2A from the octamer by Mis16 is interest ing. Do
the authors believe this is due to the interact ion with the H4 N-terminus alone or might other
contacts be involved? If so, then site A may be playing a larger role in Mis16's chaperone role and
Mis19's role in releasing Cnp1/H4. This should be discussed in the paper. 

4. Another possible interpretat ion of the results in Fig S4 regarding the oligomerizat ion state of
Mis16-Mis19 is that  the N-terminal tail of Mis19 may display weak dimerizat ion, and it  should be
included as a possible configurat ion. 

Minor point  

The Cnp1 containing complex is not a "DNA-free nucleosome" as writ ten in the text , it  is a histone
octamer. 

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

The manuscript  by Korntner-Vetter and Lefèvre at  al. aims at  explaining subunit  interact ions and



arrangements in the fission yeast Mis16-Mis18-Mis19 complex. The authors report  3 crystal
structures: spMis16, spMis16 in complex with N-terminus of H4 and complex between spMis16 and
spMis19C. The first  2 structures provide limited novelty as analogous structures from yeast
organisms were reported before. However, the structure of Mis16/Mis19C complex provides some
new insights relevant for the field that the authors have further invest igated using biophysical
characterizat ion. Mis16/Mis19C structure contains a longer Mis19 construct  than the one used in
study by An at  al 2018. With the longer construct  authors ident ify an addit ional relevant interact ion
site between 2 proteins (site A on Mis16). They dissect the contribut ion of part icular aminoacids in
site C by mutat ional analysis in combinat ion with ITC and analyze oligmerizat ion of Mis16/Mis19
and Mis16/19/18 by SEC-MALS and AUC. They ident ify 2 segments in N-terminus of Mis19 as
important for interact ions with Mis18. 

Specific comments: 
• The authors claim that they have ident ified another relevant interact ion between Mis16 and
Mis19 (site A). They should show electron density and distances for important interact ions in this
site and evolut ionary conservat ion of the important interact ions. Also, including pdb report  from
which one could asses the quality of the model in that  region would be useful here.
• There is a comprehensive mutat ional study for the interact ions in the site C that has been
previously ident ified by others but similar study is missing for the site A that has been discovered in
this study.
• For the interact ions of the complexes with Cnp1, authors are using DNA-free nucleosomes. What
is the physiological relevance for such an experiment? Wouldn't  it  be more appropriate to use
Cnp1/H4 tetramer or even better Cnp1/H4/Scm3? Experiments with Cnp1 nucleosome (with DNA)
would demonstrate if Mis16/19/18 can evict  Cnp1/H4 from chromatin rather than working as a
deposit ing factor.



1st Authors' Response to Reviewers      July 16, 2019

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

The manuscript uses crystallography and biochemistry to resolve the interactions between the essential 
components of the yeast centromere assembly proteins. The complex of Mis16-Mis19-Mis18 interacts with the 
centromere-specific histone chaperone Scm3 and directs the assembly of Cen1 nucleosomes to the centromere. 
Prior studies have identified sites of interaction between Mis16-Mis19, Mis19-Mis18, and Mis16-H4 histone. The 
work presented here confirms the results of these prior studies and identifies additional sites of interaction 
between Mis16 and Mis19. Moreover, it identifies important conserved residues that are essential for the 
interactions within Mis16-Mis19-Mis18 complex. In addition, the biochemical characterization using ITC, pull 
down assays, and analytical ultracentrifugation provide insights into binding specificity of different motifs within 
these proteins and hint at their stoichiometric relationship. These insights help towards developing a molecular 
model for centromere nucleosome assembly in yeast and might extend to other eukaryotes as some of these 
protein domains and interactions are conserved. Therefore, we support publication of this manuscript after the 
authors address the following concerns. 

1. It is unclear if the results shown for copurification and streptactin-pull down experiments are representative of
replicates or were only performed once. The pull down experiments need to be performed in replicates, since the
authors make crucial conclusions about relative binding affinities etc. using this assay throughout the manuscript.
In addition, the authors need to show the SDS-PAGE result for input for each of the binding reaction (and not just
for the individual complexes or purified proteins as shown).
It is also unclear why the authors choose to perform Copurifications for some experiments and pulldowns using
purified proteins for the others. The authors need to explain their rationale further.

We have repeated the pull-downs experiments as requested for figures 2C, 4A (previously Fig. 3C) and 6A and 
moved one copy to the supplementary information (Fig. S2B, S4A and S6A). When pull-down experiments are 
performed using purified proteins, we have included input samples of each binding reaction (Figures 4A and 6A).  
In the case of figure 6C and 7C, the competition Mis19 peptides cannot be clearly seen or illustrated on the SDS-
Page gels because of their size, and so the input samples are not informative. Unfortunately, for the original pull-
downs (Fig. S4A, S7A), input samples were not retained, but we did analyse the flow-through (unbound) fractions 
which confirm the excess of nucleosome in the input, and is now included in the figures. We would also like to 
add that in the case of Mis19/H4 competitive binding and Mis18-Mis19N binding (figures 4 and 6), our pull-downs 
are essentially confirming previous results, both from ourselves (e.g. ITC peptide binding assays) and others 
(mainly An et al., 2018). We therefore feel that the conclusions reached should be robust. 

The rationale for performing pull-down experiments or co-purifications was dependent of whether it was possible 
to purify the isolated proteins. In the case of Mis19 in particular, neither the full-length nor truncated proteins are 
stable in isolation. Nevertheless, in order to carry out binding experiments, we purified the Mis19 fragments pre-
bound to its partner Mis16. We have clarified in the text where and why we have done this. 

2. The authors need to specify the molar concentration of individual proteins used in their pull down experiments.

We have aimed to use bait proteins at 10-20 µM concentration, with target proteins present in at least a 2-5x 
molar excess. In some cases, concentration and yield of proteins (for example, isolated Mis18 in Figure 6A) 
affected how well we could approach this ideal. We have added the appropriate information to materials and 
methods section. 

3. Since the Streptactin tag appears to affect cis- vs. trans- interaction between the two binding sites of Mis19 on
Mis16, the authors need to include SDS-PAGE of proteins used for Mis16-Mis19 crystallization to confirm lack of
contamination from Mis16-Strep or Mis19-Strep (resulting from the incomplete protease cleavage of the Strep tag
after affinity purification of these proteins).

We have included a SDS-PAGE gel of the protein stocks used for crystallisation of Strep-tagged and untagged 
Mis16, showing that the tag is efficiently removed from the crystallised sample (figure S5C). 

4. In figure 3C, the authors claim to test if Mis19 (C site) binding blocks H4 (Cnp1-H4 nucleosome) binding to
Mis16. The authors use Mis19-strep to pull down Mis16-Mis19 complex and find little to no nucleosome being
pulled down with the complex. It is however unclear what fraction of the Mis16 is bound to nucleosomes in the
presence and absence of Mis19 (without knowing the amount of Mis16, Mis19 and Cnp1 nucleosomes used in
this experiment).

We hope that the inclusion of the input gels for each binding reaction will allow a better judgment to be made as 
to the extent of binding (revised Figure 4A). The pull-downs were carried out in a ~5-fold molar excess of histone 
complex. Under these conditions we would expect that if any binding to Mis16 occurred, displacing Mis19, we 
would see an altered ratio of the Mis16-Mis19 band intensities in the pull-down. From the gels, the ratio appears 



identical in both the presence and absence of histone complex. We agree that the experiment is not ideal in this 
case, but the main aim was to get qualitative answers to whether Mis19 competes against full-length H4, as an 
addition to our more quantitative peptide binding studies. 

The author should consider confirming their results using Mis16-Strep as bait instead of Mis19-Strep to pull down 
the complex. If they see no nucleosome in their pull down, this would confirm that Mis19 binding outcompetes H4 
binding. Additionally, since the authors have identified Mis19 (C site) mutations that appear to disrupt Mis16 
binding, they should use this mutant in a reaction with Mis16-Strep and Cnp1 nucleosome to show that Cnp1 and 
not Mis19 mutant can be pulled down with Mis16. 

We have repeated the pull-down experiments using Mis16-Strep as bait as suggested (figure S5B), and found 
that the presence of Mis19 52-C (the crystallised construct) blocks histone binding, in accordance with our 
previous results. The second experiment is not really possible to carry out, since we can only purify Mis19 when 
pre-bound to Mis16 (free Mis19 is probably rapidly proteolysed in the cell). Co-expression studies with a c-site 
deletion (e.g. figure 2C) show that Mis19 is weakly bound and rather rapidly degraded, resulting in a large excess 
of free Mis16. In this case, competition experiments against the Cnp1-H4 proteins would be uninformative. 

5. The MALLS estimated mass does not agree completely with the theoretical mass calculated for the complexes
shown in Figure 5. The reason for this discrepancy needs to be discussed. It is also unclear if the calculated
masses are for full length, tagged, or truncated versions of the proteins in the complex.

We have clarified whether the proteins are tagged or not in the figure legends. The mass discrepancy was due to 
an error on our part. The calculated mass of 61.8 kDa was for a dimer of full-length Mis16-Mis19. The actual 
sample was full-length (untagged) Mis16 and Mis19 52-C (i.e. the same construct as used for crystallisation). 
This dimer has a predicted mass of 55.8 kDa, far closer to the MALLS value. We have included a gel to show 
that the Mis19 C-terminal truncation is indeed present in the sample (Figure 5A). This error also affected the 
calculations made for the tagged (probable tetrameric) species shown in figure S5, and we have updated the 
figure accordingly. We sincerely apologise for the confusion this has caused. 

6. Could Mis162:Mis191 be a possible explanation for the 114 kDa estimated mass from MALLS in supplemental
figure S4 A?

This is possible, but we feel that it is less likely than a Mia16(2)-Mis(19)2 complex for two reasons. Firstly, the 
ration of the band intensities on the SDS-PAGE gel are approximately similar for both the “dimer” and “tetramer” 
peaks, if anything the Mis16 band is slightly weaker in the larger peak, which would be inconsistent with a 
Mis16(2):Mis19(1) stoichiometry. Correcting for the error as described in the previous point would give a 
predicted mass for Mis16(2):Mis19 52-C(2) of 111.6 kDa, far closer to the observed value. 

7. It is unclear what the 285 kDa peak represents in the analytical ultracentrifugation in figure 5 B.

We are not sure what this peak represents either. However, it has been previously shown that Mis18 can form 
higher order oligomers, so it is possible that this peak arises from this type of species. 

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

This manuscript from the Singleton lab describes structural and/or biophysical characterization of the Mis16-
Mis19-Mis18 complex from fission yeast that is required for propagation of centromeric histone Cnp1/CENP-A at 
centromeres through the cell cycle. This work largely confirms studies on similar complexes from S. pombe and 
S. japonicus. Novel findings include structures of a larger fragment of Mis19, and identification of previously
unidentified interactions with Mis16, demonstration that Mis19 can prevent Mis16-Histone H4 interactions in the
context of a histone octamer, and further characterization of the N-terminal region of Mis19 with Mis18. The
following points need to be addressed before publication.

Comments 

1. Although the authors identify new interactions of Mis19 with Mis16, the structural models of the Mis16-Mis19
and Mis16-Mis19-Mis18 complexes are still unclear. Their in solution results would suggest that a single Mis16
molecule binds to one Mis19 molecule, which is at odds with the crystal structure. The authors seem to discount
the importance of the "B" region of Mis19 due to their binding studies. If site B is truly unimportant, then are they
suggesting that the contacts it makes with Mis16 in the structure are the results of a crystal packing artifact? If so,
would this allow for the sites A and C to simultaneously engage Mis16? If site A is really exposed in the Mis16-
Mis19 complex as diagrammed in Fig. 5C, shouldn't this result in dimers (possibly at higher concentrations)? All



in all, the results appear to suggest that both sites can engage Mis16 simultaneously (if the data in Fig 5A can be 
confirmed, see below). The paper would be helped if the synthesis of these findings could be made more clear to 
the reader. 

We agree that the current presentation of these results is not a clear as it could be and have re-written the 
relevant section in the discussion to clarify our findings and potential models. To summarise these amendments 
and answer the reviewer’s questions: 

We discount site “B” on the basis of lack of direct binding to Mis16 (figure 2C) as assessed by pull-down and lack 
of obvious common structural features that would be expected to mediate such an interaction (we cannot of 
course exclude that it occurs). Our new results on the mass analysis of the Mis16-Mis19 complex (see next point) 
strongly suggest that a Mis16(1):Mis19(1) stoichiometry is most probable. In this case, the dimer of dimers 
observed in the crystal may result from crystal packing, making the “B” interaction an artefact as the reviewer 
suggests. In this case it is certainly plausible that both sites A and C could simultaneously engage a single 
molecule of Mis16 as the solution mass analysis indicates.   

2. Regarding the biophysical characterization of the Mis16-Mis19 complex, the SDS-PAGE gel for the fractions in
Fig. 5A should be displayed. Why is the experimental MW so much lower than expected for a complex? The MW
of Mis16 on its own is 48.3 kDa, and the result in Fig 5A gives 52 kDa (vs 61.8 for a complex). Does this not
suggest that the stoichiometry of this complex is not 1:1 under present conditions? The gel in Fig S4A would
suggest this is a possibility. It is essential that the authors demonstrate that Mis19 is present in the peak in Fig.
5A.

This is due to an error on our part (please also see response 5 to reviewer 1). The calculated mass of 61.8 kDa 
was for full-length Mis16 and Mis19. The actual sample was full-length (untagged) Mis16 and Mis19 52-C (i.e. the 
same construct as used for crystallisation). This dimer has a predicted mass of 55.8 kDa, far closer to the MALLS 
value. We have included a gel to show that Mis19 truncation is indeed present in the sample (Figure 5A). We 
apologise for the confusion this has caused. 

3. In Fig. 3C, the authors use Cnp1 containing histone octamers to characterize the interactions with Mis16 +/-
Mis19. Why is this substrate used and not a H4/Cnp1 dimer or a H4/Cnp1/Scm3 complex? Nonetheless, the
eviction of H2B and H2A from the octamer by Mis16 is interesting. Do the authors believe this is due to the
interaction with the H4 N-terminus alone or might other contacts be involved? If so, then site A may be playing a
larger role in Mis16's chaperone role and Mis19's role in releasing Cnp1/H4. This should be discussed in the
paper.

We use histone octamers to form the complex as we were unable to express and purify H4-Cnp1 alone. This 
may be related to the lack of an appropriate chaperone, but we also find that S. pombe Scm3 is extremely 
difficult to handle. The histone octamer complex is relatively easy to work with, and allows us to prepare Mis16-
Cnp1-H4 in a straightforward manner. Please see also response to point 3 from reviewer 3. From our data, it is 
hard to know whether release of H4-Cnp1 from the octamer is simply due to the N-terminal but this would be 
plausible, especially given the high affinity of the interaction. We have expanded our discussion on this point in 
the manuscript. 

4. Another possible interpretation of the results in Fig S4 regarding the oligomerization state of Mis16-Mis19 is
that the N-terminal tail of Mis19 may display weak dimerization, and it should be included as a possible
configuration.

We have included a model showing this configuration in figure S5B. 

Minor point 

The Cnp1 containing complex is not a "DNA-free nucleosome" as written in the text, it is a histone octamer. 

We have amended the text to reflect this. 

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

The manuscript by Korntner-Vetter and Lefèvre at al. aims at explaining subunit interactions and arrangements in 
the fission yeast Mis16-Mis18-Mis19 complex. The authors report 3 crystal structures: spMis16, spMis16 in 
complex with N-terminus of H4 and complex between spMis16 and spMis19C. The first 2 structures provide 
limited novelty as analogous structures from yeast organisms were reported before. However, the structure of 
Mis16/Mis19C complex provides some new insights relevant for the field that the authors have further 
investigated using biophysical characterization. Mis16/Mis19C structure contains a longer Mis19 construct than 



the one used in study by An at al 2018. With the longer construct authors identify an additional relevant 
interaction site between 2 proteins (site A on Mis16). They dissect the contribution of particular aminoacids in site 
C by mutational analysis in combination with ITC and analyze oligmerization of Mis16/Mis19 and Mis16/19/18 by 
SEC-MALS and AUC. They identify 2 segments in N-terminus of Mis19 as important for interactions with Mis18. 

Specific comments: 
• The authors claim that they have identified another relevant interaction between Mis16 and Mis19 (site A). They
should show electron density and distances for important interactions in this site and evolutionary conservation of
the important interactions. Also, including pdb report from which one could asses the quality of the model in that
region would be useful here.

We have included a new figure (figure S2C) showing the electron density for the site A interaction with Mis16, 
and included more details on the key interactions (figures S2D and S2E). We have also included new figures 
showing the surface conservation of Mis16 in this region (figure S3C) and a sequence alignment of the C-
terminal Mis19  binding sites A, B and C (Figure S3B). We have expanded our discussion of the evolutionary 
conservation in the main text and provided a PDB validation report for the structure for review purposes, showing 
that the model is of high quality in the interacting region.  

• There is a comprehensive mutational study for the interactions in the site C that has been previously identified
by others but similar study is missing for the site A that has been discovered in this study.

We agree that such an analysis would be useful, but feel that it would be beyond the scope of this study. In 
addition, we note that a mutant corresponding to the main specific interaction in the C-site (Mis19 Arg65, kis1-1) 
has been previously analysed by Hirai et al. (2014). 

• For the interactions of the complexes with Cnp1, authors are using DNA-free nucleosomes. What is the
physiological relevance for such an experiment? Wouldn't it be more appropriate to use Cnp1/H4 tetramer or
even better Cnp1/H4/Scm3? Experiments with Cnp1 nucleosome (with DNA) would demonstrate if Mis16/19/18
can evict Cnp1/H4 from chromatin rather than working as a depositing factor.

The experiment has limited physiological relevance. The original aim of the experiment was to see if (free) Mis19 
could eject Cnp1/H4/Scm3 from Mis16 as some models have suggested. Unfortunately, we could not produce 
Cnp1/H4 or Cnp1/H4/Scm3 in useable quantity, and free Mis19 alone is also not stable. We found that we could 
generate Mis16/Cnp1/H4 by incubating Mis16 with histone octamers, so we decide to test whether Mis19 could 
compete against this transfer using pre-formed Mis16-Mis19 complexes. We agree that the experiment is not as 
strong as we would like, but the results were fully in accordance with our peptide binding studies and results from 
An et al., so we felt it was worth including the results in the manuscript. We have amended the manuscript text to 
make this clearer.  It would be very interesting to see if the complex could remove Cnp/H4 from genuine 
nucleosomes as the reviewer suggests, but we feel that such work is outside the scope of the current study. 
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July 22, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00408R 

Dear Dr. Singleton, 

Thank you for submit t ing your revised manuscript  ent it led "Subunit  Interact ions and Arrangements
in the Fission Yeast Mis16-Mis18-Mis19 Complex". As you will see, the reviewers appreciate the
introduced changes and we would thus be happy to publish your paper in Life Science Alliance
pending final revisions necessary to meet our formatt ing guidelines. 

- please address the minor comment of rev#3 
- please upload all figures (also suppl figures) as individual files and the suppl table in docx or xls
format; the suppl figure legends can get added to the main manuscript  text  
- please add a callout  to figure S1A in the 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. 

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. 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, 

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

The authors have addressed my major concerns with the manuscript  and it  is now acceptable for
publicat ion. 

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



The authors have addressed my concerns and have improved the paper with new data and
changes to the text . I recommend this manuscript  for publicat ion in LSA. 

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

Authors have addressed my comments and provided addit ional structural analysis and electron
density map for relevant site. They have also modified the discussion, explaining their experiments
in a more clear way. I support  publishing of their study. 

Minor comment: Figure S2E that is showing electrostat ic interact ions in site A should be also colour
coded by atoms (not only by chains). 
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July 23, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00408RR 

Dear Dr. Singleton, 

Thank you for submit t ing your Research Art icle ent it led "Subunit  Interact ions and Arrangements in
the Fission Yeast Mis16-Mis18-Mis19 Complex". 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 
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