
Reviewers' comments:  

Reviewer #1 (Remarks to the Author):  

The manuscript by Boonen et al analyzes VUS in PALB2 for HR proficiency and ultimately predictive 
response to therapeutic strategies for breast cancer patients. The authors generate a mouse cell 
model that mimics the tumor setting in which p53 deficiency allows for loss of functional PALB2. 
This highly relevant work establishes a semi-high throughput method of testing VUS that lack 
functional analysis and could be applied to all VUS in PALB2 in the future for diagnostic purposes. 
The authors further establish mechanistic insight to domains of PALB2 through the clustering of 
VUS phenotypes. They establish that functional testing is more accurate than predictive analysis 
by online software or in silico modeling. One of the limitations of this manuscript is the lack of new 
functional insight into PALB2. Although these results will be of interest to both clinical and basic 
science audiences, this knowledge doesn’t uncover new mechanisms into PALB2 function in 
tumorigenesis.  

Major Comments:  

1. PALB2 is important for both canonical HR and ICL repair. While the DR-GFP assay and PARPi 
sensitivity analyze proficiency for repairing a direct DSB by HR, the VUS may have separate 
phenotypes for ICL repair. To address this gap, the VUS that were proficient for the DR-GFP assay 
should be tested for MMC sensitivity or another readout of ICL repair. These results may indicate 
patients with these VUS who will benefit from an alternative therapeutic strategy.  

Minor Comments:  

1. While PARPi proliferation sensitivity is a semi-high throughput analysis for VUS function, will this 
correlate to longer-term sensitivity of VUS to PARPi. It would be informative to select some PALB2 
HR-proficient and some HR-deficient mutants for PARPi sensitivity by clonogenic survival. Perhaps 
the 4 novel VUS (W912G, L961P, I944N, G1043D) would be of most interest to readers.  

Reviewer #2 (Remarks to the Author):  

This interesting paper reports the development of an assay system to evaluate the function of mis-
sense mutations in the cancer suppressor PALB2, and its use to show that certain PALB2 variants 
of previously uncertain pathogenic significance (VUSs) affect aspects of biochemical or cellular 
function.  

To develop their assay system, the authors integrate the well-established DR-GFP reporter for 
measuring proficiency in homologous recombination (HR) into the genome of murine embryonic 
stem (mES) cells, then delete endogenous murine p53 and Palb2 genes, while introducing various 
forms of human PALB2 cDNA into the Rosa26 locus. The functional effect of 48 different PALB2 
VUSs on HR was then examined, leading to the determination that several different VUSs are 
potentially deleterious to PALB2 function. Further functional analyses were carried out to validate 
that these VUSs affect known PALB2 functions relevant to HR.  

The strengths of the paper are that it is (generally) technically sound and well written. The major 
weakness is that the work represents a limited scientific and technical advance, which is more 
suited to a specialist journal. In addition, several factors limit the potential significance and impact 
of the work.  

Conceptually similar assays to determine the functional effects of VUSs have already been 
reported for related proteins like BRCA1 and BRCA2 (eg., Chang et al J Clin Invest 2009; Biswas et 



al Hum Mol Genet 2012; Guidugli et al Hum Mutat 2014; Guidugli et al Am J Hum Genet 2018). In 
addition, more recent work reports conceptually novel approaches using saturation genome editing 
to address the assignment of VUSs in BRCA1 (eg., Findlay et al Nature 2018). Placed in the 
context of this prior literature, the manuscript represents a somewhat limited scientific and 
technical advance.  

PALB2 has been implicated in cellular functions other than HR (eg., Simhadri et al., Oncogene 
2019; Ma et al MCB 2012) that are plausibly relevant to cancer suppression. It remains possible 
that VUSs that do not score in the HR assays reported in this paper might nevertheless be 
deleterious.  

Finally, characterization of the potential mechanism of VUSs identified here remains preliminary. 
For example, p.R37H in the PALB2 N-terminus impairs HR but apparently does not affect the 
BRCA1-PALB2 interaction. Much further work is necessary to establish how this mutation may work 
to affect PALB2 function.  

Reviewer #3 (Remarks to the Author):  

The authors describe an elegant in vivo assay that allows the effects of single-nucleotide variants 
on the function of the HR scaffold protein PALB2 to be examined.  

They describe several sets of experiments which look at Variants of Unknown Significance (VUS), 
their effects on the homologous recombination pathway of DNA repair and the sensitisation of cells 
to PARP inhibition. They also go onto validate their results for selected VUS in human cells.  

Overall the manuscript is of a high standard, and should be considered for publication after some 
minor revision.  

MAJOR POINTS:  

> Panel C of Figure 4 is very difficult to interpret or follow — and actually only shows the 
environment of the native amino acid, and not the predicted effect of the SNP / VUS — for a 
reader well-versed in structural biology this does not represent a particular issue, but a more 
general audience would find this problematic. This figure should be revisited and revised. A key 
should also be provided alongside the figure to aid the reader.  

> The manuscript also describes each the predicted structural affects of each VUS in a different 
order to that presented in the figure, again potentially affecting the manuscript's readability and 
ease of interpretation.  

Page 12: However, it is important to note that in the set of PALB2 missense variants analyzed in 
this study, there are several variant for which similar destabilising effects would be predicted by 
using in silico modeling, but which we found to be (completely) functional in our HR-assays  

> Which missense variants ARE these? This currently reads a little like a throw-away unsupported 
statement.  



Page 6; semi high-throughput  
> Can an assay be described as 'semi' high-throughput? Consider changing to medium through-
put.  

Page 6; HR is highly efficient in this phase of the cell cycle  
>HR in S-phase is actually reasonably restricted, as HR cannot occur until a sister chromatid 
template becomes available — which itself is determined by when a particular stretch of DNA is 
replicated, and hence to whether it is in proximity to an early or late-firing origin. Please consider 
rephrasing accordingly.  

















REVIEWERS' COMMENTS:  

Reviewer #1 (Remarks to the Author):  

The authors have adequately addressed my concerns.  

Reviewer #2 (Remarks to the Author):  

The authors have added new experimental data in the revised paper to address my original 
comments. These changes have improved the manuscript and in part addressed my concerns, as 
follows.  

One original concern was that this work, although technically sound, represents a limited technical 
advance in light of new approaches like saturation genome editing, which have already been 
deployed to address in a more comprehensive manner how known variants of unknown 
significance in related genes like BRCA1 affect function.  

The author's response acknowledges this issue, but consider its resolution beyond the scope of the 
present work. They also say that work is already in progress to provide a more comprehensive 
analysis of PALB2 variants.  

A second concern was the limited scientific and conceptual insight afforded by this work into the 
mechanism of PALB2 function. Here, the authors provide in the revised paper new results to show 
that the deleterious PALB2 variants that they have identified do not affect cellular ROS 
accumulation, but do affect G2 checkpoint maintenance and PALB2 recruitment to DNA breaks by 
reducing BRCA1 interaction. While technically sound, these results do not identify novel 
mechanisms or insights into PALB2 function.  

In summary, while appreciating the nice work carried out by the authors, I remain unconvinced 
that the manuscript represents a sufficient advance to be published in Nature Comms, but instead, 
is more suited to a specialist journal. As the authors acknowledge, a more comprehensive analysis 
of the effect of PALB2 variants is already underway, and could soon supersede the results 
presented in this manuscript.  

Reviewer #3 (Remarks to the Author):  

The authors have made a number of amendments and alterations to the manuscript, which act to 
improve both its clarity and impact.  

I am satisfied with the point-by-point responses to reviewers, and would recommend that the 
manuscript is now suitable for publication.  

I would suggest however, that the authors take care to differentiate the A1205R mutation in 
PALB2 from the other VUS described within; to the best of my knowledge this is a specifically 
designed mutation rather than one found in patients per se — I will leave this potential 
amendment to the editorial team's discretion. 
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recruitment to DNA breaks by reducing BRCA1 interaction. While technically sound, these 
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