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10th Jul 20201st Editorial Decision

Dear Dr. Baldassarre, 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the three referees who agreed to evaluate your manuscript . As you will see from 
the reports below, the referees acknowledge the interest of the study. However, they raise serious 
and part ially overlapping concerns that should be addressed in a major revision of the present 
manuscript . 

Overall it is clear that publicat ion of the manuscript cannot be considered at this stage. I also note 
that addressing the reviewers concerns in full will be necessary for further considering the 
manuscript in our journal and this appears to require a lot of addit ional work and experimentat ion. I 
am unsure whether you will be able or willing to address those and return a revised manuscript 
within the six months deadline. On the other hand, given the potent ial interest of the findings, I 
would be willing to consider a revised manuscript with the understanding that the referee concerns 
must be fully addressed and that acceptance of the manuscript would entail a second round of 
review. 

Please note that EMBO Molecular Medicine encourages a single round of revision only and 
therefore, acceptance or reject ion of the manuscript will depend on the completeness of your 
responses included in the next , final version of the manuscript . For this reason, and to save you 
from any frust rat ions in the end, I would st rongly advise against returning an incomplete revision 
and would also understand your decision if you chose to rather seek rapid publicat ion elsewhere at 
this stage. 

I look forward to receiving your revised manuscript . 

Should you find that the requested revisions are not feasible within the const raints out lined here 
and choose, therefore, to submit your paper elsewhere, we would welcome a message to this 
effect . 

Yours sincerely, 

Zeljko Durdevic 

***** Reviewer's comments ***** 



Referee #1 (Remarks for Author): 

In this manuscript  the authors ident ified a link between miR-9, KLF5, and SP1 that promotes
resistance to radiotherapy in head and neck cancer, specifically in p53 mutated cells/tumors. The
details of the p53 status effect ing this response and a putat ive interact ion of SP1 with TP53 is
under further invest igat ion for another study, which is appropriate. In this work, they further show
that inhibit ion of EGFR signaling dampens miR-9 expression and that miR-9 levels are a potent ial
biomarker for the response of target ing EGFR combined with RT treatment. (High miR-9 cannot be
reduced enough in the presence of EGFRi, while if miR-9 is lower, inhibit ion of EGFR can reduce
miR-9 enough such that KLF5 is upregulated and correspondingly SP1 is reduced leading to an
effect ive therapeut ic response). Based on the correlat ions in pat ients, it  is conceivable that miR-9
expression could be a predictor of sensit ivity to EGFR inhibit ion and radiotherapy. Overall the data
presented are encouraging and are suggest ive of this interest ing link. The study is supported by a
lot  of experiments, many of which are fairly strong and well-controlled in cells, mice, and from human
samples. There are however mult iple concerns that warrant review by the authors. The most crit ical
is inaccurate stat ist ical analysis of most of the data presented. The manuscript  would certainly be
of interest  to the readers of EMBO Molecular Medicine if these major concerns can be addressed. 

• Q-RT-PCR data depicted in EV1 A was only conducted twice, and thus does not accurately
support  scient ific rigor for this study.

• In Fig EV1 E, it  is not clear what is being depicted. The heading for each graph is different (shCTR
vs ant imir-9) yet  in each graph the legends suggest that  both shCTR and ant i-miR-9 are shown.
Are both black lines shCTR as the legend suggests or are both lines in each graph from similar
t reatments as the heading suggests?

• Some discrepancy in tumor growth for the same cells in different assays. A lit t le variability is
expected; however, this is quite large. For example, in Fig2EVB at ~3.5 weeks (25 days) CAL27
shCTR cells grew in vivo to ~140mm3 while in Fig2EVH, tumors form CAL27 control cells at  ~25
days were undetectable and after 8 weeks only reached ~40mm3. While half the number of cells
were implanted in the later experiment, the discrepancy is larger than what would be expected.
Even CAL27 cells overexpressing miR-9 in the later experiment took ~8 weeks to reach ~140mm3 -
twice as long as cells overexpressing a control in the previous experiment, suggest ing that miR-9
overexpression may not result  in increased growth in vivo. It  makes it  difficult  to analyze the data
when growth of nearly the exact same cells varies from one experiment to another by this much,
and that when miR-9 is overexpressed in one experiment the growth is slower than when it  is not
overexpressed in another experiment. At  the very least  this needs to be discussed, including why
the number of injected cells varies from one experiment to the next.

• Why in some figures is a histone used as a loading control when the rest  of the proteins are
primarily cytoplasmic and not nuclear?

• For Fig2EV E, y-axis for the MTS assay should not be relat ive number of cells. There are mult iple
things that could cause the MTS signal to be altered other than cell number since this is a
metabolic assay. The y-axis should accurately reflect  the data. Correct  as is accurately represented
in Figure S1B.

• Because the authors did not verify a miR-9 targets site in KLF5 experimentally, there is st ill a hole
in the study where miR-9 many not direct ly regulate KLF5. It  is not essent ial to conduct this



addit ional experiment unless the authors are t rying to portray that miR-9 direct ly regulates KLF5. 

• Inflated citat ions by citat ing six manuscripts form the lab with the statement "All wet lab analyses
were performed according to procedures commonly used in our lab". Specifically, Sonego 2019,
Segatto 2014, Fabris 2016, and Dall'Acqua 2017, which are only cited in this one sentence and are
not cited elsewhere in the manuscript . 

• For Figure S1 (and in reagent list ), the t it le indicat ing "ant i-EGFR small inhibitors" needs
clarificat ion. What is meant by "small inhibitors"? Should it  be small molecule inhibitors? 

• For sphere forming efficiency calculat ion please be consistent and use either "N" as defined in
supplemental methods or "n" as depicted in the figures (ie. Figure 1D,E). 

• Some materials and methods are duplicated and are presented in both the main manuscript  and
in the supplemental without change. (ie. anchorage independent assay, random mot ility assay, etc.).

• A.U. in figures needs to be defined. (Arbit rary units?). 

• It  would be more useful to the reader to normalize data to the control such that an accurate
change can is reflected. This appears to be done for some figures (Fig 2A 2C, where untreated is
"normalized" to 1) but in other figures, data are not normalized to control (ie. Fig 2B where
untreated is ~0.01). Fold change on the y-axis would be more useful to the reader than arbit rary
units. 

• The untreated samples should also have error bars associated with them, even if normalized, if
done correct ly. This is not evident for Fig 2A,2C,2E, etc. where it  appears that data were normalized
to untreated. 

• For Figure 2G, ponceau staining of a membrane is not a good indicator of equal loading. A stronger
loading control should be included, especially due to the changes observed in EGFR (lanes 1 and 2)
and Y1068. 

• Stat ist ical calculat ions need to be adjusted appropriately. For example, in the majority of the data
presented in Figure 2, the error bars are evaluat ing stat ist ical significance across mult iple samples.
An unpaired t-test  is not the appropriate test  to use when more than two samples are being
compared. Thus, the data in all figures where t-tests were used cannot be evaluated appropriately
for significance. This needs to be rect ified and all data reassessed using the correct  stat ist ical test
and post-test . This is the case throughout the manuscript  where repeatedly the incorrect
stat ist ical test  is used. 

• For droplet  digital PCR methods clarity is needed. Line 3, states "...ddPCR supermix for probes no
dUTPs 2x and the properly Taqman probes..." is this an error or were "no" dUTPs added? And what
is meant by properly Taqman probes? 

• Figure 4B is completely inaccurate based on the figure legend. There is no MTA treatment shown
and loading control is Histone 3 and not Act in. 

• Figure 1C - since the graph is not a curve (line graph connect ing days) but instead are individual
bar graphs, "growth curve" is not an appropriate term. 



• For Figure 1, legend indicates that data are mean +/- SD for A, D-F. What is depicted in G? 

• For Figure 3 G/H and 4D the reporter names are not consistent (G = -751, H = -788) 

• For Figure 4E, legend states that graph is on the left , it  is on the right . Also, a cartoon depict ing
where the primers lie on the SP1 promoter would be useful for the ChIP data. A negat ive and
posit ive control are also missing from this experiment (a gene known to be bound by KLF5 and one
that should not be bound). This is crit ical to assess the accuracy of the data and cleanliness of the
IP. A conclusion cannot be rendered based on the data provided. 

• For Figure 4E, there are no stat ist ical marks (*, **, etc.) thus, analysis has not been conducted as
indicated in the figure legend. Or was no significance noted? If this is the case, it  should be
indicated. 

• Again, in Figure 5, the 0.0 t reatments should st ill have error bars if performed in sextuplicate as
indicated. The normalizat ion needs to be done accurately to reflect  the error. This needs to be
looked over throughout the study. 

• Ponceau S for a loading control for Figure 5E is not acceptable. Even with ponceuas S the first  tow
lanes appear underloaded. An acceptable control needs to be included. 

• In vivo data, while significant are only modest ly different between control and ant i-miR-9 treated
tumors, especially in the CTX and IR treated group. The CTX and IR appear to be the best
combinat ion for t reatment in this model. 

• It  is not clear how the authors quant ified SP1 in the tumor samples to determine that SP1 was
reduced in 8/10 tumors formed by ant i-mir-9 FaDu cells (Fig EV5B). Based on the WB of SP1 in from
these tumors and data quant ified in Fig EV5C, it  appears that SP1 was down in 6 tumors. Thus, the
writ ten results do not coincide with the data presented. 

Referee #2 (Remarks for Author): 

In this manuscript  the authors describe the involvement of miR-9 in the HNSCC response to RT-
CTX treatment. First ly, they demonstrated that mir-9 controls the morphology, mot ility, sphere
forming and self-renewal ability of HNSCC cell lines and that the act ivat ion of EGFR controls miR-9
expression in these cells. Notably, since the expression of EGFR is in turn modulated by mir-9 levels
the authors also suggested a feedback regulat ion loop and the implicat ion of miR-9 in the response
to ant i-EGFR treatment. 
Searching for mir-9 targets they focused KLF5 (even though the manuscript  lacks funct ional
validat ion of this) and they ident ified a regulatory circuit ry involving mir-9, KLF5 and SP1,
transcript ionally repressed by KLF5. Since SP1 has been linked to altered DNA damage response
and to the resistance to RT of HNSCC the authors suggested that high level of miR-9, by fueling
the expression of SP1, might contribute to the aggressiveness of HNSCC cells. Indeed, they
demonstrated that inhibit ion of miR-9 significant ly improved the efficacy of RT and RT-CTX
treatments in mice transplanted with FaDu cells. This effect  was manly at t ributed to EGFR/mir-
9/SP1 axis even though in a previous study the same authors ident ified other two mir-9 targets
with a potent ial role in HNSCC progression; nevertheless, the author did not consider the possibility



that  more pathways might contribute to the observed effect . 
However, it  is worth not ing that the relevance of miR-9 expression in predict ing t reatment response
has been also verified in samples from HNSCC pat ients t reated with RT+CTX . 

Even though this is an at t ract ive topic and the mir-9 regulated circuit ies might add important
insights for understanding the molecular bases of the resistance to t reatments of HNSCC, the data
provided are not in the shape making the manuscript  suitable for publicat ion: many controls are
missing, many experiments needs replicates and quant ificat ion to support  the authors conclusions
and a more detailed descript ion of the experimental tools is required. 
In my opinion the manuscript  needs a substant ial revision before being considered for publicat ion in
EMBO Molecular Medicine. 

Major concerns: 

1. In Fig EV1B, P53 protein is shown with different MW in the two cell lines. Please explain this and
describe in detail which p53 mutat ion occurs in the two cell lines. 

2. Fig1B the reduct ion of N-Cadherin is clear while the significance of the upregulat ion of SASH1,
KRT13 and ZO-1 is quest ionable without a quant ificat ion using biological replicates. 

3. What is the rat ionale in using ant imir-9 t reated cells in experiments shown in Fig 2F and D. 

4. In fig 2G and S1A in addit ion to total EGFR also pY1068 EGFR protein expression is shown,
however this is never ment ioned in the main text . 

5. A comment on the different behavior of SCC9 and FaDu cells in fig S1B should be added.
Moreover, a comparison between the levels of miR-9 in SCC9 respect to FaDu and CAL27cells is
missing. 

6. Why the author used different fragments of the SP1 promoter to perform the luciferase assay in
figure EV3G? Moreover, they cited the work of Catalanotto et  al 2016 for describing the nuclear
act ivity of microRNAs on gene promoter but this is not the case of mir-9 that is supposed to be
cytoplasmic. Moreover, the authors demonstrate that miR-9 regulate the act ivity of SP1 promoter in
an indirect  manner. Unless the authors show a nuclear localizat ion of mir-9 in the cell lines used in
this study there is no need to discuss about nuclear miRNA funct ion. 

7. The authors decided to focus on Klf5 as mir-9 target, however they did not perform any validat ion
or cite any previous works report ing this (Yang et  al. Cell Death Dis 2019,
ht tps://doi.org/10.1038/s41419-019-2138-4). 

8. The effects of mir-9 modulat ion on KLF5 expression were assessed at  RNA level for SSC9 while
at  protein level for CALC27 cells (Fig 4A-B), both the measurements have to be performed in both
cell lines. 
Western blot  in fig 4C needs replicates and quant ificat ion to support  the authors conclusion
("strong downregulat ion of SP1 mRNA and protein levels"). In control cells KLF5 is detected at
higher molecular weight otherwise resulted not expressed at  all. Could the authors make a
comment on this? 
Where are the KLF5 binding sites respect to the different port ions of the SP1 promoter used in the
luciferase assay (Fig 4D)? Please provide a schematic representat ion. Moreover, the authors should



also discuss why the same fragment of SP1promoter leads to very different levels of luciferase
transcript ional act ivat ion in FaDu vs CALC27 cells (Fig 4D vs EV3L), for instance -1612 is much
more act ive in FaDu than in CALC27 while -281 has an opposite behavior. 
Finally, since SP1 has been shown to be a target of miR-1, miR-133a, and miR-150 (Cit ron et  al.
2017) the levels of these miRNAs should be measured in ant imir-9 and/or mir-9 overexpressing
FaDu and CALC27 cells in order to exclude that the regulat ion of SP1 expression is only due to
KLF5 act ivity in these cells. 

9. The chip experiment in Fig 4E lacks posit ive and negat ive controls. Moreover, the panel
corresponding to the IgG amplificat ion products has to be shown since the way to compute the
ChiP data as fold over the IgG signal is allowed only if the IgG values between samples are
equivalent. Expressing the IP values as % of input is preferred. Does "genomic DNA" stand for
Input? Which percentage of In is used in the WB and in the PCR amplificat ion? 

10. The authors statement : CDDP, 5-FU and TAX "were equally effect ive in in both FaDu and
SCC9 control and ant imiR-9 cells" is not totally correct  since the endogenous miR-9 has a
protect ive effect  for TAX treatment in FaDu cells. 

11. The quant ificat ion analysis shown in fig 5D has to be also performed for SCC9 cells in figure
EV4D. 

12. WBs in fig 5E and EV4F-G need replicates and quant ificat ion to support  the author conclusions.

13. In figure EV5G the significance of the increased percentage of apoptosis in ant imir-9 t reated
samples is computed respect to ant imir-9 untreated ones. However, an increase of apoptosis is
detected also in shCTR samples (not sure about the significance) upon treatments. In order to
demonstrate that miR-9 has a role in the limitat ion of the efficacy of IR+CTX treatment the ant imir-
9 samples have to be compared with the shCTR treated ones. Is this difference st ill significant? 

14. The authors also claim that "EGFR/miR-9/SP1 axis represents a major limit  for the efficacy of
RT+CTX.", what about the other two mir-9 targets SASH1 and KRT13 ident ified in a previous study
by the same authors? As expected, both of them are present in the list  in fig EV3I whit  SASH1
being much more affected than KLF5, here shown to control SP1 expression. The author should
make a comment on this and also touch upon this issue in the Discussion. 
SASH1 and KRT13 are tumor suppressor genes with potent ial ant i-EMT roles in HNSCC
progression (Zeller et  al., Oncogene 2003; Mart ini et  al., Int  J Biochem Cell Biol 2011; Yanagawa et
al., J Exp Clin Cancer Res 2007). In order to demonstrate that EGFR/miR-9/SP1 axis is the major
limits for the efficacy of the therapy a rescue experiment should be performed by forcing the
expression of SP1 in ant imir-9 t reated FaDu parental cells. 

15. In general, the experimental approaches used miss a detailed descript ion: for instance the
luciferase construct  for test ing the mir-9 promoter act ivat ion or the "two different systems" used to
overexpress mir-9 in CAL27 cells. Moreover, it  is not clear in all the quant itat ive RT-PCR performed
how the levels of each target is computed (for instance which is the control mRNA or short  RNA
used to normalize the samples?). Is the 2^-�ct  the value showed in the graphs? 

Minor: 
- Figure EV3 is nor cited properly: EV3G instead of EV3F, EV3H instead of G and so on.... 
- Check the reference format 



Referee #3 (Remarks for Author): 

The manuscript  explores the mechanisms involved in a potent ial oncogenic funct ion for mir9 in
HNSCC. This study builds on a previous study from this group (PMCID: PMC7309652), where they
ident ified a four-miRNA signature that classified HNSCC pat ients at  high- or low-risk of recurrence.
They showed that miR-9, targets SASH1 and KRT13 (confirmed here), whereas miR-1, miR-133,
and miR-150, collect ively target SP1 and TGFb pathways. In this study the authors now claim that
mir9 also regulates SP1. This suggests a complex regulat ion of SP1 by mult iple miRNAs in HNSCC.
The experiments show that mir9 can induce the expression of SP1, through KLF5 suppression,
which may contribute to promote tumorigenesis in HNSCC cells. The manuscript  provides large
amounts of data, but there is a lack of consistency and clarity in the data presentat ion that makes
the paper hard to read: (1) there is lit t le flow on the data descript ion; (2) some experiments seem to
contradict  each other or just  not support  claims from previous figures; (3) it  is unclear why they
switch cell lines in some experiments; (4) in some experiments they show RNA expression of mir9
targets, in others they show protein, with no apparent reason; (5) different loading controls are used
in different westerns, somet imes only ponceau staining is shown; (6) some comparat ive analyses
might be stat ist ically significant but the differences between groups are small and it  is hard to
predict  whether those differences are biologically relevant which might quest ion the significance of
these studies; (7) the chemoradiat ion experiments (Fig 5) add lit t le to the mechanist ic studies of
mir9 act ivit ies, and in fact , they add confusion because the conclusions are not well supported. (8)
quant ificat ion of western blots and some staining is generally lacking. Below are specific comments: 
1. They use two cell lines (Fadu and Cal27) in most experiments, but in some experiments one of
these cell lines is subst ituted by SCC9. In most experiments they use one cell line for gain-of-
funct ion studies and another one for loss-of-funct ion. They should use at  least  2 cell lines for each
gain-of-funct ion and loss-of-funct ion. SCC9 should have been included in the init ial characterizat ion
of the cell lines shown in EV1. 
2. The criteria used to count colonies in clonogenic assays should be described. In some
experiments (e.g. Fig. EV4 C) the graphs don't  seem to match the images shown. 
3. Page 5 "In a panel of HNSCC-derived cell lines". Two cell lines cannot be considered a panel. 
4. Page 5: "FaDu cells, associated with a mesenchymal phenotype". Mesenchymal markers are not
shown. Same comment for the overexpression of mir9 in CAL27 (Fig EV2). 
5. Mir9 expression is shown in two HNSCC cell lines, but not in normal oral epithelial cells. This is
important to see the extent of upregulat ion of mir9 in these two cell lines. 
6. Fig. 1. mir9 suppression leads to less than 50% reduct ion in mir9 expression. I am not sure if this is
biologically significant. This is reflected in a moderate change in the mir9 targets KRT13 and
SASH1. This comment affects many of the comparat ive analysis between controls and mir9 gain-
or loss-of-funct ion cells. 
7. The expression of the proteins shown in Fig 1B needs to be quant ified, after normalizat ion to
loading control. 
8. Fig 1G. The data shown in this figure is contradicted by that shown in Fig 6A (untreated) 
9. Fig 2. Western blot  for EGFR phosphorylat ion in Cal27 cells with silenced mir9 should be shown,
as nicely shown for mir9 overexpression in Fig 2G. 
10. Fig 2H tries to make the point  that  a correlat ion between mir9 and EGFR exists in HNSCCs.
However, the data indicates that this correlat ion is very weak (r=0.18). 
11. The resistance to Gefit inib shown in Appendix Figure S1 is very modest for SCC9. I wonder why
Cal27 was not used in these experiments to confirm the more robust effects observed in Fadu. 



12. Gefit inib induces a rapid downregulat ion of mir9 on Fadu (Fig. 2C), as 2h after t reatment
approximately 75% of the mir9 expression is lost , a greater decrease in mir9 than that obtained
with the ant i-mir9 (Fig 1A). However, the cell viability is only affected when mir9 is suppressed with
ant i-mir9. This should be discussed and confirmed with other cell lines. 
13. Fig. 3A lacks units. 
14. Fig. 3C shCRT-control and ant i-mir9-Control show about the same expression of SP1.
According to Fig. 3B, should SP1 expression be lower in mir9-Control? 
15. Fig. 3E-F. SP1 is known to control cell growth. The effects on SP1 suppression in cell growth in
HNSCC cell lines should be shown. If cell growth is compromised by SP1 suppression, how would
that affect  the clonogenic and sphere format ion ability of the cells? 
16. The concentrat ion of Mithramycin A used in different experiments should be indicated. 
17. What is the control in the luciferase assays? 
18. Fig. EV3F-L are not referenced correct ly in the text . 
19. Fig. EV3H. How was the 143-genes signature from Pavon et  al generated? and why was it  used
to compare with the mir9 targets? 
20. Fig. 4C. KLF5 induces, at  the most, a modest reduct ion in SP1 expression. SP1 expression
should be quant ified after normalizat ion to loading control. GRB2 is an unusual loading control. 
21. Fig. 4E. The Chip'd DNA for control IgG is not shown. 
22. Fig. 5. Drug/radiat ion response was analyzed at  72h. Considering that mir9 suppression results
in slow cell growth, the response to the drug and radiat ion might be part ially masked the cell growth
effects. It  would be cleaner to analyze the drug/radiat ion response at  24h. Cell density also affects
the response. According to Fig 5D cell density of ant i-mir9 cells was lower than that of control cells. 
23. Fig 5C. According to the images of the cell dishes, mir9 overexpression doesn't  seem to affect
significant ly the response to radiat ion. It  seems that most of the effects conferred by mir9 are on
cell growth. 
24. Fig EV4D. Quant ificat ion should be shown. 
25. Fig EV4E. Difference in gH2AX between control and mir9 is really small, might not be biologically
significant. For pS10H3 it 's concluded that radiat ion induces cell cycle arrest  in control, but  not in
mir9 cells? What is the interpretat ion of the pS10H3 data in Fig 5D? 
26. Fig 5E. The protein expression needs to be quant ified, after normalizat ion. 
27. Fig 5E-F: "in irradiated FaDu cells, SP1 expression paralleled miR-9 levels showing a t ransient
reduct ion of both protein and mRNA levels (Fig 5E-F)". This t ransient reduct ion of SP1 needs to be
supported by the data; the protein was not quant ified. And the reduct ion in RNA levels seems to
persist  at  all t ime points (Fig. 5F). 
28. Fig 5F: "Moreover, in ant imiR-9 FaDu cells SP1 was significant ly downregulated respect to
controls and its expression did not recover up to 24 hours after irradiat ion (Fig 5E-F)". According to
the data, it  seems that radiat ion downregulates SP1 RNA in control but  not in ant i-mir9 cells. 
29. Fig EV4F. Protein needs to be quant ified. 
30. Fig 6A. Fadu cells seem to be resistant to EGFR. In addit ion to validate this experiment with at
least  another cell line, EGFR expression and act ivat ion should be analyzed in control and ant i-mir9
cells. 
31. Page 11. "Interest ingly, SP1 expression was reduced in tumors formed by ant imiR-9 FaDu cells
(in 8/10 mice)". This statement is not supported by the data; in the 10 pairs of tumors (control and
ant i-mir9), SP1 expression is lower in ant imiR-9 in 4 of them, and higher or unchanged in 6 of them.
The quant ificat ion graph shown in Fig EV5C does not seem to match the intensity of the SP1
bands for mice #2 and #4, even after normalizat ion of GAPDH. 
32. Fig 6C. The response to the combinat ion in control and ant i-mir9 cells might be stat ist ically
significant, but  the difference is so small that  is hard to see that this data is biologically significant. 
33. Fig 6D needs to be quant ified. 
34. The number of pat ients in each group should indicated (Fig6 E-F, Fig EV5I). 



Referee #1 (Remarks for Author): 

In this manuscript the authors identified a link between miR-9, KLF5, and SP1 that promotes 

resistance to radiotherapy in head and neck cancer, specifically in p53 mutated cells/tumors. The 

details of the p53 status effecting this response and a putative interaction of SP1 with TP53 is under 

further investigation for another study, which is appropriate. In this work, they further show that 

inhibition of EGFR signaling dampens miR-9 expression and that miR-9 levels are a potential 

biomarker for the response of targeting EGFR combined with RT treatment. (High miR-9 cannot be 

reduced enough in the presence of EGFRi, while if miR-9 is lower, inhibition of EGFR can reduce 

miR-9 enough such that KLF5 is upregulated and correspondingly SP1 is reduced leading to an 

effective therapeutic response). Based on the correlations in patients, it is conceivable that miR-9 

expression could be a predictor of sensitivity to EGFR inhibition and radiotherapy. Overall the data 

presented are encouraging and are suggestive of this interesting link. The study is supported by a lot 

of experiments, many of which are fairly strong and well-controlled in cells, mice, and from human 

samples. There are however multiple concerns that warrant review by the authors. The most critical 

is inaccurate statistical analysis of most of the data presented. The manuscript would certainly be of 

interest to the readers of EMBO Molecular Medicine if these major concerns can be addressed.  

We thank the Reviewer for Her/His appreciation of our work and for Her/His suggestions to 

improve it. As detailed below, we have now addressed all raised concerns, and we hope that She/He 

will find now our work acceptable for publication in EMBO Molecular Medicine. 

• Q-RT-PCR data depicted in EV1 A was only conducted twice, and thus does not accurately

support scientific rigor for this study.  

We agree with the Reviewer and consequently we now provide a more compelling qRT-PCR 

analysis for miR-9 expression. The data presented in the new Appendix Fig. S1A are the results of 

technical duplicates performed in three independent experiments. We also broaden our analysis by 

including 4 different HNSCC cell lines, now used and characterized in the manuscript, and one 

normal control (NHBE – normal human epithelial cells) (Appendix Fig. S1A).  

The new results have confirmed our previous data (Citron et al. 2017), showing that that CAL27 

and UMSCC1 cells expressed the lowest level of miR-9, comparable with NHBE cells, whereas 

FaDu and SCC9 cells displayed the highest expression of miR-9.  

• In Fig EV1 E, it is not clear what is being depicted. The heading for each graph is different

(shCTR vs antimir-9) yet in each graph the legends suggest that both shCTR and anti-miR-9 are 

shown. Are both black lines shCTR as the legend suggests or are both lines in each graph from 

similar treatments as the heading suggests?  

21st Feb 20211st Authors' Response to Reviewers



We apologize for this error in Fig EV1E labeling that has now been corrected and presented in the 

new Appendix Fig S1E. The left and the right panels showed the random motility of FaDu shCTR 

and antimiR-9 cells, respectively. We also want to point out that this labeling error did not affect the 

quantification of cell motility plotted in the graphs and now reported in the new Appendix Fig S1F.  

 

 • Some discrepancy in tumor growth for the same cells in different assays. A little variability is 

expected; however, this is quite large. For example, in Fig2EVB at ~3.5 weeks (25 days) CAL27 

shCTR cells grew in vivo to ~140mm3 while in Fig2EVH, tumors form CAL27 control cells at ~25 

days were undetectable and after 8 weeks only reached ~40mm3. While half the number of cells 

were implanted in the later experiment, the discrepancy is larger than what would be expected. 

Even CAL27 cells overexpressing miR-9 in the later experiment took ~8 weeks to reach ~140mm3 

- twice as long as cells overexpressing a control in the previous experiment, suggesting that miR-9 

overexpression may not result in increased growth in vivo. It makes it difficult to analyze the data 

when growth of nearly the exact same cells varies from one experiment to another by this much, 

and that when miR-9 is overexpressed in one experiment the growth is slower than when it is not 

overexpressed in another experiment. At the very least this needs to be discussed, including why the 

number of injected cells varies from one experiment to the next. 

We apologize for the incomplete information. The animals used in the previous Extended Fig. 2B 

were purchased from Charles River in Italy, while the animals in the experiment depicted in the 

former Extended Fig. 2H were purchased from Experimental Radiation Oncology at MD Anderson 

Cancer Center, USA. The different source of animals could have impacted on cancer cells growth 

more than expected.  

Yet, we agree with Reviewer 1 that this discrepancy should be better clarified and we conducted a 

new in vivo experiment by injecting 0.5, 1 and 2 x10
6
 CAL27 and FaDu cells, modified for miR-9 

expression, and evaluate the tumor onset and growth. 

These new data, now included in the new Fig. 1G, show that the abrogation of miR-9 expression 

(antimiR-9) in FaDu cells is sufficient to strongly delay the tumor onset. In CAL27 cells (new Fig 

EV1G) the overexpression of miR-9 anticipated the tumor onset respect to controls, an effect 

clearly visible when the lowest number of cells was injected (e.g. 0.5x10
6
cells) that was mitigated 

when 1x10
6
 of cells were injected and disappeared when 2x10

6 
cells were injected. These data 

support the possibility that the different number of injected CAL27 cells could have impacted on 

the experiments showed in the previous version of the manuscript in Fig. EV2B and Fig. 2 E-H. 

For clarity, in the new Figure EV1F, we now show only the growth of tumors formed by 0.5 million 

of CAL27. If the Editor and/or the Reviewers think that is necessary to add also the tumor growth 



of a higher number of injected cells, we will be glad to add it in an updated version of the 

manuscript.  

 

• Why in some figures is a histone used as a loading control when the rest of the proteins are 

primarily cytoplasmic and not nuclear?  

We normally use more than one loading control in our experiments and compare them with the 

Ponceau staining of the membrane. We observed that Histone H3 expression was the more stable 

during our analyses. Yet we also used through the manuscript other loading controls including 

tubulin, actin or GAPDH when they reflected the total input intensity observed in the Ponceau 

staining.  

 

• For Fig2EV E, y-axis for the MTS assay should not be relative number of cells. There are multiple 

things that could cause the MTS signal to be altered other than cell number since this is a metabolic 

assay. The y-axis should accurately reflect the data. Correct as is accurately represented in Figure 

S1B.  

We have corrected the figures using the appropriate nomenclature. 

 

• Because the authors did not verify a miR-9 targets site in KLF5 experimentally, there is still a hole 

in the study where miR-9 many not directly regulate KLF5. It is not essential to conduct this 

additional experiment unless the authors are trying to portray that miR-9 directly regulates KLF5.  

We thank Reviewer 1 for raising this central point. To investigate whether KLF5 could be a target 

of miR-9, we first interrogated two datasets (TargetScan - www.targetscan.org, and miRDB - 

www.mirdb.org) and found that the 3’UTR region of KLF5 contains two putative miR-9-binding 

sites. Next, we cloned the WT isoform of the KLF5-3’UTR in a luciferase reporter vector and 

starting from this we generated the mutant isoforms (mut. A, mut. B and mut. A+B), using a Site-

Directed Mutagenesis Kit. We transfected CAL27 and FaDu cells modified for miR-9 expression 

and we analyzed the intensity of luciferase signal. The data reported in the new Fig 4D and 

Supplementary Fig EV3E demonstrated that in both cell lines miR-9 suppresses the LUC activity 

when the WT, the mut-A and the mut-B of KLF5 3’UTR were expressed, but not when the double 

mut A+B was expressed. 

These data have been recently confirmed by others in HEK293 cells, using the 3’UTR of rat KLF5 

and demonstrating that this regulation is conserved among the different species (PMID: 31787746). 

 

http://www.targetscan.org/


• Inflated citations by citating six manuscripts form the lab with the statement "All wet lab analyses 

were performed according to procedures commonly used in our lab". Specifically, Sonego 2019, 

Segatto 2014, Fabris 2016, and Dall'Acqua 2017, which are only cited in this one sentence and are 

not cited elsewhere in the manuscript.  

The reason why we included all these citations is to sustain the expression “procedures commonly 

used in our lab". Yet, we understand this could appear as inflated citations and we agree to remove 

the not crucial citations from the manuscript.  

 

• For Figure S1 (and in reagent list), the title indicating "anti-EGFR small inhibitors" needs 

clarification. What is meant by "small inhibitors"? Should it be small molecule inhibitors?  

Yes, we intended small molecule inhibitors, we apologize for the mistake. We have now included in 

the Supplementary methods the list of reagents used in cell biology experiments. 

 

• For sphere forming efficiency calculation please be consistent and use either "N" as defined in 

supplemental methods or "n" as depicted in the figures (ie. Figure 1D,E).  

We apologize that we have not explained well this point. Figure 1D and E did not report the sphere 

forming activity of FaDu cells but the number of colonies formed on plastic, in colony assay (Fig 

1D) or in soft agar assay (Fig 1E). We have now noticed that in the previous version of the 

manuscript we omitted the methods for the colony assay that have been now included. We regret for 

this inaccuracy. The Sphere Forming Efficiency (SFE) is shown in Figure 1F, to quantify the 

potential cancer stem cells (CSC) phenotype of miR-9 modified cells. Sphere forming assay has 

intrinsically many technical issues to consider, not least the tendency of epithelial cells to form 

aggregates when plated in suspension that can lead to data misinterpretation and poor 

reproducibility. For this reason, we have used SFE, as it is the most appropriate way to express 

these results. SFE represents the percentage of spheres/number cell seeded and was calculated as 

reported in the method section, following a published protocol (PMID: 22914933). 

 

• Some materials and methods are duplicated and are presented in both the main manuscript and in 

the supplemental without change. (ie. anchorage independent assay, random motility assay, etc.).  

We thank the Reviewer for highlighting this point and we have now removed the duplicated 

material and methods.  

 

• A.U. in figures needs to be defined. (Arbitrary units?).  



Yes, we used A.U. as the acronym of Arbitrary Unit, and we have now corrected the figure legends 

accordingly. 

 

• It would be more useful to the reader to normalize data to the control such that an accurate change 

can is reflected. This appears to be done for some figures (Fig 2A 2C, where untreated is 

"normalized" to 1) but in other figures, data are not normalized to control (ie. Fig 2B where 

untreated is ~0.01). Fold change on the y-axis would be more useful to the reader than arbitrary 

units.  

We thank Reviewer 1 for the suggestion and we have now modified the representation of the data. 

Now we have included the fold change for the graphs A-F, in the new Fig 2. 

 

• The untreated samples should also have error bars associated with them, even if normalized, if 

done correctly. This is not evident for Fig 2A, 2C, 2E, etc. where it appears that data were 

normalized to untreated.  

Yes, we apologize for this inaccuracy. We have now calculated and included the error bars of 

untreated controls. 

 

• For Figure 2G, ponceau staining of a membrane is not a good indicator of equal loading. A 

stronger loading control should be included, especially due to the changes observed in EGFR (lanes 

1 and 2) and Y1068.  

To avoid misunderstanding and to give a clear and concise message, we decided to remove this 

panel from our manuscript, as we did not further investigate the activation of EGFR in response to 

different levels of miR-9. We only focused on the up-regulation of miR-9 in response to mitotic 

stimuli, including EGF. 

 

• Statistical calculations need to be adjusted appropriately. For example, in the majority of the data 

presented in Figure 2, the error bars are evaluating statistical significance across multiple samples. 

An unpaired t-test is not the appropriate test to use when more than two samples are being 

compared. Thus, the data in all figures where t-tests were used cannot be evaluated appropriately 

for significance. This needs to be rectified and all data reassessed using the correct statistical test 

and post-test. This is the case throughout the manuscript where repeatedly the incorrect statistical 

test is used.  

We thank the Reviewer for this comment and we modified the statistical significance calculated 

using the appropriate test.  



• For droplet digital PCR methods clarity is needed. Line 3, states "...ddPCR supermix for probes no 

dUTPs 2x and the properly Taqman probes..." is this an error or were "no" dUTPs added? And what 

is meant by properly Taqman probes?  

We extracted RNA using Trizol Reagent (Invitrogen) according to manufacturer’s protocol. Total 

RNA was retro-transcribed and converted in cDNA using TaqMan-based technology. Briefly, this 

technology incorporates a target-specific stem-loop reverse-transcription primer with the aim to 

extend the length of mature microRNA (~ 22 bp) at its 3’. In this way, a chimera consisting of 

mature microRNA and the stem-loop primer represents a template of a sufficient length to be 

analyzed with standard real-time PCR using TaqMan assays. For this reason, we specifically chose 

a supermix for ddPCR that does not contain dUTPs (commercial name Bio Rad ddPCR Supermix 

for Probes - No dUTP), and no dUTPs were added since the template for ddPCR analyses was 

cDNA. Also, for each ddPCR analyses, we added to the ddPCR super mix the single TaqMan probe 

conjugated with a FAM fluorophore to analyze the expression of miR-9 or U6 independently.  

We have now included this explanation in the supplementary methods section. 

 

• Figure 4B is completely inaccurate based on the figure legend. There is no MTA treatment shown 

and loading control is Histone 3 and not Actin.  

We regret for this mistake and we have now corrected the figure legend. 

 

• Figure 1C - since the graph is not a curve (line graph connecting days) but instead are individual 

bar graphs, "growth curve" is not an appropriate term.  

We apologize for the inappropriate nomenclature. We have now corrected the manuscript and 

legend accordingly. 

 

• For Figure 1, legend indicates that data are mean +/- SD for A, D-F. What is depicted in G?  

We thank the Reviewer for this question. In Figure G (new Fig 1H) we depicted the tumor volume 

expressed as mean value +/- SD. We have added this information in the figure legend. 

 

• For Figure 3 G/H and 4D the reporter names are not consistent (G = -751, H = -788)  

We have now re-designed the figure, properly calculating for each construct the distance from the 

ATG. The error stemmed from the fact that multiple TSS (Transcription Start Sites) have been 

reported in the literature for SP1 promoter.  We have accordingly modified the nomenclature used 

in the ChIP experiments (see new Fig 3I-J, Fig 4G-H and Fig EV3F-G). 



• For Figure 4E, legend states that graph is on the left, it is on the right. Also, a cartoon depicting 

where the primers lie on the SP1 promoter would be useful for the ChIP data. A negative and 

positive control are also missing from this experiment (a gene known to be bound by KLF5 and one 

that should not be bound). This is critical to assess the accuracy of the data and cleanliness of the 

IP. A conclusion cannot be rendered based on the data provided.  

• For Figure 4E, there are no statistical marks (*, **, etc.) thus, analysis has not been conducted as 

indicated in the figure legend. Or was no significance noted? If this is the case, it should be 

indicated.  

We apologize for the inaccuracies. We have corrected the figure legends and provided a schematic 

representation of the Sp1 promoter, displaying the specific fragments cloned in the pGL3 luciferase 

vector and the ones used for ChIP experiments (new Fig 3I-J, Fig 4G-H and Fig EV3F-G).  

We performed the ChIP assay in both FaDu (A) and CAL27 (B) cells including the negative (IgG) 

and the positive (Histone H3) controls. Below, the panels represent the KLF5 (left) and H3 (right) 

signals relative to the percentage of input of two independent ChIP analyses. Statistical significance 

is now reported and calculated with a two-way ANOVA test.  

 

 

• Again, in Figure 5, the 0.0 treatments should still have error bars if performed in sextuplicate as 

indicated. The normalization needs to be done accurately to reflect the error. This needs to be 

looked over throughout the study.  

We thank Reviewer 1 and we have now correctly applied the statistics and the normalization to all 

data throughout the study. 

 

• Ponceau S for a loading control for Figure 5E is not acceptable. Even with ponceuas S the first 

tow lanes appear underloaded. An acceptable control needs to be included.  

During our analyses we frequently observed that the expression of different controls was not 

paralleling the total input intensity. For this reason, in some experiments, we decided to include also 

ponceau staining (showing the total input) or H3 as loading control, as its expression results much 



more stable during our analyses respect to tubulin and vinculin, also suggested by others (PMID: 

23747530). Actually, the total input evaluation by intensity quantification of Ponceau Red stained 

lanes represents the most robust loading control, since it represents the entire lysate and is not 

affected by single protein fluctuations. 

However, to meet Reviewer 1 request, we have now provided a new Western Blot analysis (new 

Fig 5C), using Tubulin as loading control and provide the quantification of blot. These results 

clearly confirm an earlier and more sustained increase in H2AX and a decreased expression of Sp1 

in irradiated FaDu antimiR-9 cells compared to controls.  

 

• In vivo data, while significant are only modestly different between control and anti-miR-9 treated 

tumors, especially in the CTX and IR treated group. The CTX and IR appear to be the best 

combination for treatment in this model.  

We agree with Reviewer 1 that the IR+CTX combination is the best combination for treatment in 

this model and that responses were only modest with the single agents. However, this approach was 

meant to highlight that only three intra-tumor injections of antimiR-9 lentiviral particles were 

sufficient to improve the treatment efficacy. Since pre-silencing of miR-9 affected the in vivo 

growth of FaDu cells, it was otherwise difficult to properly evaluate specific miR-9 effects on 

treatment response. On the other side, this approach of intra-tumor injection of antimiR-9 lentiviral 

particles lead to an incomplete miR-9 knock-down (see new Fig EV5E) and this of course also 

impacts on treatment response.  

 

• It is not clear how the authors quantified SP1 in the tumor samples to determine that SP1 was 

reduced in 8/10 tumors formed by anti-mir-9 FaDu cells (Fig EV5B). Based on the WB of SP1 in 

from these tumors and data quantified in Fig EV5C, it appears that SP1 was down in 6 tumors. 

Thus, the written results do not coincide with the data presented.  

In the previous version, we quantified the expression of SP1 and GAPDH, presenting the data as 

SP1 normalized expression relative to GAPDH in arbitrary units. 

However, to better address this concern, we have now evaluated Sp1 expression using 

immunohistochemistry (IHC) that allowed us to more precisely evaluate Sp1 expression specifically 

in cancer cells. The Sp1 expression was then graded by a blinded pathologist based on nuclear 

staining intensity using four categories (0=negative, 1=very weak, 2=weak, 3=moderate, 4=strong).  

The data reported in the new Fig EV5D show that Sp1 expression was reduced in tumors formed by 

antimiR-9 cells and further slightly reduced by CTX treatment. 

  



Referee #2 (Remarks for Author): 

In this manuscript the authors describe the involvement of miR-9 in the HNSCC response to RT-

CTX treatment. Firstly, they demonstrated that mir-9 controls the morphology, motility, sphere 

forming and self-renewal ability of HNSCC cell lines and that the activation of EGFR controls 

miR-9 expression in these cells. Notably, since the expression of EGFR is in turn modulated by 

mir-9 levels the authors also suggested a feedback regulation loop and the implication of miR-9 in 

the response to anti-EGFR treatment.  

Searching for mir-9 targets they focused KLF5 (even though the manuscript lacks functional 

validation of this) and they identified a regulatory circuitry involving mir-9, KLF5 and SP1, 

transcriptionally repressed by KLF5. Since SP1 has been linked to altered DNA damage response 

and to the resistance to RT of HNSCC the authors suggested that high level of miR-9, by fueling the 

expression of SP1, might contribute to the aggressiveness of HNSCC cells. Indeed, they 

demonstrated that inhibition of miR-9 significantly improved the efficacy of RT and RT-CTX 

treatments in mice transplanted with FaDu cells. This effect was manly attributed to EGFR/mir-

9/SP1 axis even though in a previous study the same authors identified other two mir-9 targets with 

a potential role in HNSCC progression; nevertheless, the author did not consider the possibility that 

more pathways might contribute to the observed effect.  

However, it is worth noting that the relevance of miR-9 expression in predicting treatment response 

has been also verified in samples from HNSCC patients treated with RT+CTX.  

Even though this is an attractive topic and the mir-9 regulated circuities might add important 

insights for understanding the molecular bases of the resistance to treatments of HNSCC, the data 

provided are not in the shape making the manuscript suitable for publication: many controls are 

missing, many experiments needs replicates and quantification to support the authors conclusions 

and a more detailed description of the experimental tools is required. 

In my opinion the manuscript needs a substantial revision before being considered for publication in 

EMBO Molecular Medicine.  

We thank the Reviewer for Her/His appreciation of our work and for Her/His suggestions to 

improve it. As detailed below, we have now addressed all raised concerns and we hope that She/He 

will find now our work acceptable for publication in EMBO Molecular Medicine. 

 

Major concerns:  

1. In Fig EV1B, P53 protein is shown with different MW in the two cell lines. Please explain this 

and describe in detail which p53 mutation occurs in the two cell lines.  



We thank the Reviewer for this important request. In the revised manuscript, we have included the 

WB analysis of p53 in four different HNSCC cell lines, utilized and characterized in this work.  

The table below reports the TP53 mutation of FaDu, CAL27 and SCC9 cell lines. 

Cell line 

Primary 

Tumor 

Source 

Histology Zygosity Gene Sequence 
Protein 

Sequence 

FaDu pharynx SCC heterozygous c.743G>T p.R248L 

CAL27 tongue SCC homozygous c. 578A>T p.H193L 

SCC9 tongue SCC homozygous c.822_853del32 p.C275fs*20 

UMSCC1 floor mouth SCC homozygous Wild type 
Splice-site 

mutant* 

 

*UMSCC1 cells do not express endogenous p53 due to a splice-site mutation 

(hg19:chr17:7578370C > T). 

We included in the new version of the manuscript the reference reporting the TP53 status of the 

used cell lines (PMID: 12884349.) We do not have an explanation for the apparent different MW of 

TP53 in FaDu and CAL27 cells that we imagine could be related to the different mutation they 

have. 

 

2. Fig1B the reduction of N-Cadherin is clear while the significance of the upregulation of SASH1, 

KRT13 and ZO-1 is questionable without a quantification using biological replicates.  

For the purpose of our manuscript, we decided to quantify SASH1 and KRT13, as a bona fide target 

of miR-9 (PMID: 28174235) and ZO-1 as a surrogate marker of the epithelial phenotype. Now, as 

requested, we have included the quantification of mean intensity of SASH1, KRT13 and ZO-1, 

analyzed in three biological replicates (see new in Fig. 1B).  

To better complete the analysis, in the new version of the manuscript we also provide the 

expression and quantification of SASH1, KRT13 and ZO-1 in all the cell lines modified for miR-9 

expression used in the manuscript (see new Fig 1B, Fig EV1B, Appendix Fig S2B, S2G and S2K). 

 

3. What is the rationale in using antimir-9 treated cells in experiments shown in Fig 2F and D.  

We thank the Reviewer for this question. We observed that mitotic stimuli (i.e. FBS and EGF) 

promoted miR-9 transcription in a time dependent manner. Given the importance of EGFR in 

HNSCC tumors, we aimed to verify whether EGFR was specifically involved in the control of miR-

9 expression and thus treated FaDu cells with EGFR inhibitor (i.e. Gefitinib or Cetuximab) and 

measured miR-9 expression. In this experiment we included antimiR-9 FaDu cells as they are an 



internal control expressing a low level of miR-9, which is biologically sufficient to induce a 

phenotype transition, and also to test whether EGFR blockade was able to further reduce the miR-9 

level.  

 

4. In fig 2G and S1A in addition to total EGFR also pY1068 EGFR protein expression is shown, 

however this is never mentioned in the main text.  

We apologize for this inaccuracy and decided to remove these data from the revised version of our 

manuscript, focusing on the up-regulation of miR-9 in response to mitotic stimuli, including EGF. 

 

5. A comment on the different behavior of SCC9 and FaDu cells in fig S1B should be added.  

Our data and the current literature (PMID: 20551942 and PMID: 33417831) support the possibility 

that the endogenous levels of EGFR might impact on the efficacy of EGFR blockade. Indeed, we 

observed that SCC9 cells that express lower levels of EGFR respect to FaDu cells were intrinsically 

more resistant to EGFR blockade and that therefore the efficacy of antimiR-9 in increasing their 

sensitivity to Gefitinib and/or Cetuximab was visible at higher drugs doses. Now, we have added 

this comment in the new version of the manuscript (see page 17 lanes 2-5). 

Below, for the Reviewer only, we report the levels of EGFR in the two cell lines analyzed by WB.  

 

Moreover, a comparison between the levels of miR-9 in SCC9 respect to FaDu and CAL27cells is 

missing. 

We did not include these data only because they were already published in our previous work 

(PMID: 28174235). However, we agree with the Reviewer that it would be easier for the readers to 

have these data available also in this manuscript and therefore we have now included a new qRT-

PCR analysis testing miR-9 expression in all HNSCC cell lines used in this manuscript. The results 

confirmed our previous data showing that CAL27 and UMSCC1 cells are expressing the lowest 

level of miR-9. Interestingly, miR-9 expression is also very low in normal epithelial NHBE cells 

(see new Fig S1A). 

 

6. Why the author used different fragments of the SP1 promoter to perform the luciferase assay in 

figure EV3G? Moreover, they cited the work of Catalanotto et al 2016 for describing the nuclear 

activity of microRNAs on gene promoter but this is not the case of mir-9 that is supposed to be 



cytoplasmic. Moreover, the authors demonstrate that miR-9 regulate the activity of SP1 promoter in 

an indirect manner. Unless the authors show a nuclear localization of mir-9 in the cell lines used in 

this study there is no need to discuss about nuclear miRNA function.  

We thank the Reviewer for this comment that allow us to better explain how we decided to study 

the positive regulation of Sp1 by miR-9.  

To respond to the first part of the question, we used different fragments of SP1 promoter to 

exclude/confirm a nuclear role for miR-9 and eventually map a possible binding region. However, 

since our experiments excluded a possible miR-9 nuclear role, these analyses are redundant. On the 

other side, this approach confirmed that the down-modulation of SP1 promoter activity in antimiR-

9 cells is specific because it is observed with all constructs but the shorter one, which does not have 

any significant activity (i.e. -146/+20). 

For a better clarity, we now only describe the results without mentioning the possible nuclear 

activities of microRNAs (see new manuscript page 10 lane 1-6). 

 

7. The authors decided to focus on Klf5 as mir-9 target, however they did not perform any 

validation or cite any previous works reporting this (Yang et al. Cell Death Dis 

2019, https://doi.org/10.1038/s41419-019-2138-4).  

We thank the Reviewer for raising this important point and for providing this relevant reference that 

is now cited in the text. However, that study refers to rat-KLF5 3’-UTR, tested in HEK293 cells. 

We have interrogated two datasets (TargetScan - www.targetscan.org, and miRDB - 

www.mirdb.org) and found that also the human 3’UTR region of KLF5 contains the same putative 

miR-9-binding sites reported in Yang et al. We cloned the WT isoform and three mutant isoforms 

(mut. A, mut. B and mut. A+B) of the KLF5-3’UTR in a luciferase reporter vector and transfected 

CAL27 and FaDu cells modified for miR-9 expression. The data, now shown in the new Fig 4C-D 

and Fig EV3E, demonstrate that miR-9 suppress the Luc activity in both cell lines when the WT, 

the mut A and the mut B were expressed, but not with the mut A+B double mutant. 

 

8. The effects of mir-9 modulation on KLF5 expression were assessed at RNA level for SSC9 while 

at protein level for CALC27 cells (Fig 4A-B), both the measurements have to be performed in both 

cell lines.  

As requested, we have now provided the Western Blot analysis for KLF5 expression in SCC9 

shCTR and antimiR-9 cells and the qRT-PCR for KLF5 expression in CAL27 shCTR and miR-9 

(see new Fig EV3B-D). 

 

https://posta.um.fvg.it/owa/redir.aspx?C=WrEP_m0PYEGRY6rPkcu6Cj4zsg1hFFeDxoVmuamyH7y8vUoxHCXYCA..&URL=https%3a%2f%2fdoi.org%2f10.1038%2fs41419-019-2138-4
http://www.targetscan.org/


Western blot in fig 4C needs replicates and quantification to support the authors conclusion ("strong 

downregulation of SP1 mRNA and protein levels").  

As requested, we have now quantified the blot in the biological triplicates and these data are 

reported under the blot in the new Fig 4F. 

 

In control cells KLF5 is detected at higher molecular weight otherwise resulted not expressed at all. 

Could the authors make a comment on this?  

The vector used to overexpress KLF5 was obtained by the Addgene consortium (#40904 pcDNA3-

HA-KLF5-his) and described in PMID: 21542805 and it has a HA-tag at the 5’ and a HIS-tag at the 

3’ that explain the slightly higher molecular weight in western blot analyses. For clarity, we now 

provided the WB analyses using the HA antibody (new Fig 4F). 

 

Where are the KLF5 binding sites respect to the different portions of the SP1 promoter used in the 

luciferase assay (Fig 4D)? Please provide a schematic representation. 

We have now provided a schematic representation of the SP1 promoter with the specific fragments 

cloned in the pGL3 luciferase vector and the ones used for ChIP experiments. We have also 

indicated the regions on SP1 promoter predicted to be bound by KLF5 from our in silico analyses 

(see new Fig 3I). 

 

Moreover, the authors should also discuss why the same fragment of SP1promoter leads to very 

different levels of luciferase transcriptional activation in FaDu vs CALC27 cells (Fig 4D vs EV3L), 

for instance -1612 is much more active in FaDu than in CALC27 while -281 has an opposite 

behavior.  

Thank you for this question. Regulation of gene transcription is a complex mechanism dependent 

on the formation of transcriptional units formed on the DNA upon the binding of the transcription 

factor to the promoter. These complexities are further enhanced by several post-translational 

modifications (i.e. acetylation, methylation, etc) that can greatly modify the activity of the 

transcriptional units. Therefore, it is possible that different transcriptional units are loaded on the 

different region of the SP1 promoter upon the binding of KLF5 and that these units are partially 

distinct in CAL27 and in FaDu cells. Alternatively, it is also possible that one (or more) 

transcriptional inhibitor(s), binding the SP1 promoter between -433 and -1612 bp from TSS, are 

expressed in CAL27 cells but are not present in FaDu cells. Of course, the full understanding of 

these transcriptional units goes far beyond the scope of this work, while the novel and important 



data provided here is that, in both cell lines, KLF5 has a similar inhibitory activity on SP1 

transcription and binds the same regions (see ChIP data in the new Fig 4H and Fig EV3G). 

 

Finally, since SP1 has been shown to be a target of miR-1, miR-133a, and miR-150 (Citron et al. 

2017) the levels of these miRNAs should be measured in antimir-9 and/or mir-9 overexpressing 

FaDu and CALC27 cells in order to exclude that the regulation of SP1 expression is only due to 

KLF5 activity in these cells.  

We thank the Reviewer for this suggestion. To address this question, we analyzed the expression of 

miR-1, miR-133a, and miR-150 by qRT-PCR in FaDu control and antimiR-9 cells, and also in 

CAL27 cells stably expressing antimiR-9, miR-9 or control vector. A positive control for each miR 

in each cell line was included (i.e transfection with miR-1, miR-133a, miR-150 oligomiR). 

As shown in the panels below, we confirmed our previous findings, that both FaDu and CAL27 

display very low level, barely detectable, of each microRNAs. Moreover, neither the inhibition or 

the overexpression of miR-9 significantly altered the expression of these three microRNAs. 

Based on these results, we decided to not add these data to the manuscript.  

 

9. The chip experiment in Fig 4E lacks positive and negative controls. Moreover, the panel 

corresponding to the IgG amplification products has to be shown since the way to compute the ChiP 

data as fold over the IgG signal is allowed only if the IgG values between samples are equivalent. 

Expressing the IP values as % of input is preferred. Does "genomic DNA" stand for Input? Which 

percentage of In is used in the WB and in the PCR amplification?  

We thank the Reviewer for this comment. Now, we have better explained how the former Fig. 4G 

was assembled to include all relevant controls (new Fig 4H). We show the WB analysis 

highlighting the specificity of the antibody used for the IP of KLF5 in ChIP and an agarose gel 

showing that all primers designed for the amplification of Sp1 promoter in the ChIP analyses 

specifically amplified both the DNA eluted from the ChIP assay and the genomic DNA of FaDu 

cells (no smears and a single band present on the gel after 40 cycles of PCR).   



As requested by the Reviewer, we have graphed the ChIP data as signal relative to input and we 

also have included new ChIP analyses performed in CAL27 cells (new Fig 4H and Fig EV3G). 

The panels below report the ChIP experiments performed in FaDu (A) and CAL27 (B) cells.  

Negative (IgG) and positive (Histone H3, provided by the commercial kit) controls are now 

included and the data are presented as % of input. We also calculated the folds over control (IgG) 

and the results are extremely comparable (see panel C and D of the figure below, not included in the 

manuscript). The new Method section reports in detail how ChIP was performed and how % of 

input was calculated. Statistical significance is reported and calculated with a two-way ANOVA 

test. In the manuscript we have omitted to include the Histone H3 ChIP that, in our opinion, 

represents a redundant control. However, if the Editor and/or the Reviewer think that it would be 

necessary to have this control in the manuscript we are willing to add it.  

 

 

 

10. The authors statement: CDDP, 5-FU and TAX "were equally effective in in both FaDu and 

SCC9 control and antimiR-9 cells" is not totally correct since the endogenous miR-9 has a 

protective effect for TAX treatment in FaDu cells.  

We agree with the Reviewer and now better discuss these results in the text (see page 11 lane 17-

22). We have also broadened our analyses by treating CAL27 cells overexpressing or not miR-9 

with CDDP, 5-FU, TAX and Bleo (see new Appendix Fig S6A) and these new data fully support 

the previous observations. 

 



11. The quantification analysis shown in fig 5D has to be also performed for SCC9 cells in figure 

EV4D.  

We agree with the Reviewer on this point. To have a realistic quantification of these IF analysis is 

necessary to evaluate and quantify multiple cells in different randomly selected fields for which we 

did not have the proper acquisition. We thus decided to remove the IF analysis performed in SCC9 

and add instead new analysis (by WB) on FaDu, SCC9, CAL27 and UMSCC1 modified for miR-9 

expression and irradiated with 2 or 5Gy, depending on the cell line sensitivity. As shown in Fig 5C, 

EV4C and Appendix S6C, WB analyses showed an increased activation of H2AX, a bona fide 

marker of DNA damage, in antimiR-9 FaDu and SCC9 compared to controls. On the contrary, miR-

9 overexpression in CAL27 and UMSCC1 cells led to a decreased level of H2AX. 

 

12. WBs in fig 5E and EV4F-G need replicates and quantification to support the author 

conclusions.  

As mentioned above, we have now performed multiple western blots on different cell lines (see new 

Fig 5C, EV4C and Appendix S6C) to more robustly support our conclusions. Quantification of the 

blots is provided, as requested. 

 

13. In figure EV5G the significance of the increased percentage of apoptosis in antimir-9 treated 

samples is computed respect to antimir-9 untreated ones. However, an increase of apoptosis is 

detected also in shCTR samples (not sure about the significance) upon treatments. In order to 

demonstrate that miR-9 has a role in the limitation of the efficacy of IR+CTX treatment the antimir-

9 samples have to be compared with the shCTR treated ones. Is this difference still significant?  

Yes, the difference in apoptotic cells between shCTR and antimiR-9 samples is not significant, 

although there was a trend toward it (using the two-way ANOVA test). We believe that the number 

of analyzed fields could have had an impact on the statistical significance. Unfortunately, we could 

not increase the number of analyzed fields since the old IF staining in these months partially lost 

their fluorescence and we did not have multiple field acquisitions. Conversely we could increase the 

number of analyzed fields/tumors in the IHC staining for Ki67 obtaining a stronger statistical 

significance (see new figure 6D-E).  

Yet, we partially disagree with the Reviewer on the interpretation of these results. We think that the 

in vivo experiment should be considered as a whole and not focusing on a single panel. 

We think that data from this experiment clearly demonstrate that: 



a) Only three intra-tumor injections of antimiR-9 lentiviral particles are able to significantly 

impact on tumor growth (new Fig 6B), both in the case of IR alone and in the case of 

IR+CTX. 

b) This effect is specific for the treatments because the intra-tumor injection of antimiR-9 alone 

has no effect on tumor growth, although it slightly affects cell proliferation (see Ki67 

staining in new Fig 6D-E). 

c) IR alone does not alter the number of Ki67 positive cells, both in shCTR and antimiR-9 

tumors, compared to the untreated condition. However, IR alone significantly increases the 

percentage of apoptotic cells only in antimiR-9 tumors, further confirming a synergistic 

cooperation between miR-9 inhibition and radiation.  

d) Strikingly, both in shCTR and antimiR-9 groups, the administration of IR+CTX impacts on 

cell proliferation and apoptosis. The combination treatment is more effective on the 

proliferation and a slightly higher effect on apoptosis of antimiR-9 tumors (new Fig 6). 

e) Finally, antimiR-9 tumors have a higher necrotic area respect to controls, both after IR and 

IR-CTX treatments. 

Based on these observations, we can conclude that miR-9 plays a role in limiting the efficacy of 

both IR and IR+CTX treatment, in the used mouse model. 

 

14. The authors also claim that "EGFR/miR-9/SP1 axis represents a major limit for the efficacy of 

RT+CTX.", what about the other two mir-9 targets SASH1 and KRT13 identified in a previous 

study by the same authors? As expected, both of them are present in the list in fig EV3I whit 

SASH1 being much more affected than KLF5, here shown to control SP1 expression. The author 

should make a comment on this and also touch upon this issue in the Discussion.  

SASH1 and KRT13 are tumor suppressor genes with potential anti-EMT roles in HNSCC 

progression (Zeller et al., Oncogene 2003; Martini et al., Int J Biochem Cell Biol 2011; Yanagawa 

et al., J Exp Clin Cancer Res 2007).  

We thank the Reviewer for this observation. Indeed, we have collected a huge amount of negative 

data on these miR-9 targets. Based on our previous results (Citron et al. 2017), SASH1 was our first 

choice to possibly explain the role of miR-9 in treatment response. However, all the results 

collected in these years to test this hypothesis on FaDu and CAL27 cells modified for SASH1 

expression (now collected in the new Appendix Fig S4) failed to show any role for SASH1 in this 

setting. The overexpression of SASH1, whose vector was gently provided by dr. KP Janssen, in 

both FaDu and CAL27 cells did not alter the proliferation, colony formation and sphere generation 



abilities. We also tested the motility of CAL27 cells, but SASH1 did not alter their migration, 

although it has to be considered that these cells display a very low migratory behavior. 

We then silenced SASH1 expression in CAL27 cells by commercial lentiviral vectors, SIGMA-

MERCK, observing only a slightly increase in the proliferation, not accompanied by changes in 

colony formation or migration.  

These results, now included in new Appendix Fig S4, may be in line with literature data showing 

SASH1 expression is a prognostic marker in lung adenocarcinoma but not lung squamous 

carcinoma (PMID: 33122723).  

 

In order to demonstrate that EGFR/miR-9/SP1 axis is the major limits for the efficacy of the 

therapy a rescue experiment should be performed by forcing the expression of SP1 in antimir-9 

treated FaDu parental cells.  

In order to address this question, we overexpressed SP1 in shCTR and antimiR-9 CAL27 or FaDu 

cells. We observed that SP1 overexpression is sufficient to completely rescue the sensitivity of 

antimiR-9 cells to both anti-EGFR blockade and Bleomycin. Interestingly, SP1 overexpression in 

shCTR cells strongly increased the resistance to bleomycin and did not alter the response to anti-

EGFR treatment. These new data are now included in the new Fig 3H, Fig 5F, Fig EV2D and 

Appendix Fig S6E. 

 

15. In general, the experimental approaches used miss a detailed description: for instance the 

luciferase construct for testing the mir-9 promoter activation or the "two different systems" used to 

overexpress mir-9 in CAL27 cells. Moreover, it is not clear in all the quantitative RT-PCR 

performed how the levels of each target is computed (for instance which is the control mRNA or 

short RNA used to normalize the samples?). Is the 2^-ct the value showed in the graphs?  

We apologize for this lack of details. In the revised version of manuscript, we now provide a 

detailed description of the methodologies used to conduct the experiments and for normalization. 

Specifically, by “two systems”, we meant that the overexpression/silencing of miR-9 was achieved 

using different vectors, i.e. transfecting or transducing FaDu and CAL27 cells. 

Minor:  

- Figure EV3 is nor cited properly: EV3G instead of EV3F, EV3H instead of G and so on....  

- Check the reference format  

Thank you for highlighting these inaccuracies. We have modified the manuscript checking the 

figure citations and the reference format. 

  



Referee #3 (Remarks for Author):  

The manuscript explores the mechanisms involved in a potential oncogenic function for mir9 in 

HNSCC. This study builds on a previous study from this group (PMCID: PMC7309652), where 

they identified a four-miRNA signature that classified HNSCC patients at high- or low-risk of 

recurrence. They showed that miR-9, targets SASH1 and KRT13 (confirmed here), whereas miR-1, 

miR-133, and miR-150, collectively target SP1 and TGFb pathways. In this study the authors now 

claim that mir9 also regulates SP1. This suggests a complex regulation of SP1 by multiple miRNAs 

in HNSCC. The experiments show that mir9 can induce the expression of SP1, through KLF5 

suppression, which may contribute to promote tumorigenesis in HNSCC cells. The manuscript 

provides large amounts of data, but there is a lack of consistency and clarity in the data presentation 

that makes the paper hard to read: (1) there is little flow on the data description; (2) some 

experiments seem to contradict each other or just not support claims from previous figures; (3) it is 

unclear why they switch cell lines in some experiments; (4) in some experiments they show RNA 

expression of mir9 targets, in others they show protein, with no apparent reason; (5) different 

loading controls are used in different westerns, sometimes only ponceau staining is shown; (6) some 

comparative analyses might be statistically significant but the differences between groups are small 

and it is hard to predict whether those differences are biologically relevant which might question the 

significance of these studies; (7) the chemoradiation experiments (Fig 5) add little to the 

mechanistic studies of mir9 activities, and in fact, they add confusion because the conclusions are 

not well supported. (8) quantification of western blots and some staining is generally lacking.  

We thank the Reviewer for highlighting strength and weaknesses of our manuscript. We believe 

that following Her/His suggestions the manuscript has been significantly improved and that the data 

are now clearer and also more robust. We really hope that in the present form She/He will find the 

manuscript acceptable for publication in EMBO Molecular Medicine. 

 

Below are specific comments:  

1. They use two cell lines (Fadu and Cal27) in most experiments, but in some experiments one of 

these cell lines is substituted by SCC9. In most experiments they use one cell line for gain-of-

function studies and another one for loss-of-function. They should use at least 2 cell lines for each 

gain-of-function and loss-of-function. SCC9 should have been included in the initial 

characterization of the cell lines shown in EV1. 

We agree with the Reviewer on this point. To properly address this question, we have now 

completely characterized two cell lines (FaDu and CAL27) and confirmed the most relevant data on 



two other models, one for loss-of-function (SCC9) and one for gain-of-function (UMSCC1) 

experiments, now reported in Fig EV4, and Appendix Figures S2, S3, S5 and S6. 

 

2. The criteria used to count colonies in clonogenic assays should be described. In some 

experiments (e.g. Fig. EV4 C) the graphs don't seem to match the images shown.  

We apologize for this inaccuracy. We now provide a better description of this assay in the Methods 

section of Supplementary Information, for space limitation.  

Briefly, before performing the IR assay, we analyzed the clonogenic ability of miR-9 modified 

cells. Given the strong effect of miR-9 in mediating an increased cell survival, we needed to 

differently plate shCTR or miR-9 cells, just to obtain a similar number of colonies in the untreated 

condition.  

This formula is commonly used to calculate the correct number of cells to be plated before 

irradiation (e.g. we used this method in PMID 28377607). 

N° cell = N° optimal counting colonies/plating efficiency in standard conditions/likelihood of 

predicted survival. 

We then calculated the survival fraction, as follows: 

Survival fraction = N° clones in the IR condition / N° clones in untreated condition. 

 

3. Page 5 "In a panel of HNSCC-derived cell lines". Two cell lines cannot be considered a panel.  

As mentioned in the text with this expression we principally referred to the previous manuscript, 

cited as reference, in which we analyzed 7 HNSCC derived cell lines for miR-9 expression (Figure 

S1A in Citron et al. 2017). However, we have now included in our analyses also SCC9 and 

UMSCC1 cells. In this small panel we also included normal squamous epithelial cells (NHBE) (see 

new Appendix Fig S1A) and confirmed our previous observation. 

 

4. Page 5: "FaDu cells, associated with a mesenchymal phenotype". Mesenchymal markers are not 

shown. Same comment for the overexpression of mir9 in CAL27 (Fig EV2).  

We agree with the Reviewer and we now rephrased the sentence focusing on epithelial markers (see 

new Fig 1B, Fig EV1B and Appendix Fig S2B, S2G and S2K. 

 

5. Mir9 expression is shown in two HNSCC cell lines, but not in normal oral epithelial cells. This is 

important to see the extent of upregulation of mir9 in these two cell lines.  

We have now analyzed miR-9 expression by qRT-PCR in all the HNSCC cell lines and compared it 

to normal bronchial epithelial cells (NHBE), as normal control, since we were not able to find 



normal epithelial cells from head and neck organs. These results are also confirmed by literature 

data (e.g. PMID: 22133638 and 27694005), demonstrating that miR-9 is upregulated in HNSCC 

tumors compared to the normal tissue. 

 

6. Fig. 1. mir9 suppression leads to less than 50% reduction in mir9 expression. I am not sure if this 

is biologically significant. This is reflected in a moderate change in the mir9 targets KRT13 and 

SASH1. This comment affects many of the comparative analysis between controls and mir9 gain- 

or loss-of-function cells.  

We thank the Reviewer for giving us the possibility to explain better and more in detail these 

results. We analyzed microRNA expression by qRT-PCR. However, this method is not the best to 

evaluate miR expression when anti-miRs are used (e.g. reviewed in PMID: 22230293). The high 

levels of antimiR in the RNA sample may interfere with the detection step of the assay, for instance 

during the primer annealing or extension steps in miRNA-specific real-time qPCR.  

For this reason, orthogonal approaches are strongly suggested in order to corroborate and validate 

the analysis. In general, the direct measurement of putative microRNA targets by Western Blot 

analysis is highly recommended. Also, it is strongly suggested to include functional effects after 

miRNA antagonism in the cell lines.  

This is why we provided analyses of confirmed miR-9 targets in HNSCC and repeated the 

experiments in different models. We believe that all collected and presented data support the 

biological significance of our results. 

 

7. The expression of the proteins shown in Fig 1B needs to be quantified, after normalization to 

loading control.  

As requested, we have now included the quantification of mean intensity of SASH1, KRT13 and 

ZO-1 analyzed in three biological replicates (see new Fig. 1B). For the purpose of our manuscript, 

we decided to quantify SASH and KRT13, as a bona fide target of miR-9 (PMID: 28174235) and 

ZO-1 as a surrogate of pro-epithelial phenotype.  

To complete the analysis, in the new version of the manuscript we also provide the expression and 

quantification of SASH1, KRT13 and ZO-1 in all the cell lines modified for miR-9 expression in 

the manuscript (see new Fig EV1B, and Supplementary Fig S2B, S2G and S2K) 

 

8. Fig 1G. The data shown in this figure is contradicted by that shown in Fig 6A (untreated) 

We partially disagree with the Reviewer on this point. In Fig. 1G-H, we injected FaDu cells stably 

transduced with shCTR or antimiR-9 vectors. In this experiment, we observed that inhibition of 



miR-9 strongly delayed the tumor onset. This phenotype could partially mask synergistic effects of 

the treatments. For this reason, in the experiment Fig. 6A, we decided to inject FaDu parental cells 

in all the animals, thus abolishing all differences in terms of proliferation/onset due to miR-9 

inhibition. Our aim was to understand whether the inhibition of miR-9 could have a synergistic 

effect in combination with IR and IR+CTX. Thus, once the tumors were fully engrafted and 

reached a 50 mm
3
 of volume, we used intra-tumors injections of high-titer lentiviral particles 

encoding for shCTR or antimiR-9 and then proceeded with treatments, as represented in Fig. 6A.  

Altogether, results collected are not contradictory, as two very different approaches were used, but, 

conversely, are in line with the tumor take rate experiment (now shown in the new Fig 1G and Fig 

EV1G) and with the self-renewal experiments (Figure 1 and Fig EV1). The fact that, in the 

experiment Fig 6A-B, we did not observe any difference between the shCTR and antimiR-9 cells in 

the untreated condition, in our opinion, is due to the fact that miR-9 seems to play a pivotal role in 

the early steps of tumor engrafting and in the response to therapies (IR and/or CTX), while much 

less (if any) in the tumor growth. 

 

9. Fig 2. Western blot for EGFR phosphorylation in Cal27 cells with silenced mir9 should be 

shown, as nicely shown for mir9 overexpression in Fig 2G.  

We thank the Reviewer for raising this point. We reasoned that to make our manuscript easier to 

read and to better describe to most salient parts of our work was better to not investigate further the 

activation of EGFR in response to different levels of miR-9, focusing only on the up-regulation of 

miR-9 in response to mitotic stimuli, including EGF. We therefore removed this experiment from 

the manuscript. 

 

10. Fig 2H tries to make the point that a correlation between mir9 and EGFR exists in HNSCCs. 

However, the data indicates that this correlation is very weak (r=0.18).  

We agree with the reviewer on this point. Yet very recent data on HPV negative HNSCC 

demonstrate that in these tumors the absolute levels of EGFR and/or its amplification failed to 

predict the activation of the pathway and/or the response to CTX (PMID 33417831). In light of 

these new data, we believe that a weak correlation could be expected and could at least partially 

support our in vitro and in vivo data. We better discuss this point in the discussion section (see page 

17 lane 14-18). 

 

11. The resistance to Gefitinib shown in Appendix Figure S1 is very modest for SCC9. I wonder 

why Cal27 was not used in these experiments to confirm the more robust effects observed in Fadu.  



We agree with the Reviewer on this point and we have now broadened our analyses. In all tested 

model, the resistance to Gefitinib in cells expressing miR-9 is weak (except for FaDu cells). From a 

translational standpoint, it is worth to underline that CTX, and not Gefitinib, improved overall 

survival when given with radiotherapy in advanced HNSCC patients (e.g. PMID: 21821303) and 

this is the reason why we used both Gefitinib and CTX in in vitro experiments. 

We thus tested CTX sensitivity in UMSCC1 and CAL27 cells expressing or not miR-9, now shown 

in the new Appendix Fig S3B-C. We observed that all the cell lines expressing high level of miR-9 

showed a marked resistance to the monoclonal antibody.  

 

12. Gefitinib induces a rapid downregulation of mir9 on Fadu (Fig. 2C), as 2h after treatment 

approximately 75% of the mir9 expression is lost, a greater decrease in mir9 than that obtained with 

the anti-mir9 (Fig 1A). However, the cell viability is only affected when mir9 is suppressed with 

anti-mir9. This should be discussed and confirmed with other cell lines.  

As we have discussed at point 6 above, it is difficult to measure the inhibition of miR-9 in antimiR-

9 cells. In order to address this question, we included in our analysis CAL27 cells expressing or not 

miR-9 and treated with increasing doses of Gefitinib (Fig EV2D). It is interesting to note that in this 

case CAL27 cells did not display a frank resistance to Gefitinib, even when miR-9 was expressed. 

 

13. Fig. 3A lacks units.  

We have now corrected the graph. 

 

14. Fig. 3C shCRT-control and anti-mir9-Control show about the same expression of SP1. 

According to Fig. 3B, should SP1 expression be lower in mir9-Control?  

We thank the Reviewer for this observation. As shown in the graph of new Fig. 3B, the expression 

of Sp1 is significantly higher in shCTR respect to antimiR-9 FaDu cells. We provide the statistics in 

the new figure, which was not reported before. 

 

15. Fig. 3E-F. SP1 is known to control cell growth. The effects on SP1 suppression in cell growth in 

HNSCC cell lines should be shown. If cell growth is compromised by SP1 suppression, how would 

that affect the clonogenic and sphere formation ability of the cells?  

We agree with the Reviewer on this point and we better characterized the role of SP1 on cell 

proliferation and sphere forming assay, both in FaDu and CAL27 cells, silenced or not for SP1 (see 

new Fig 3E-H, EV2D and Appendix Fig S5). As expected, SP1 silencing significantly reduced cell 

proliferation and sphere forming efficiency in both cell lines, confirming that it could mediate the 



effects of miR-9. This possibility was confirmed looking at the effects of SP1 in the response to 

Gefitinib and CTX in control and antimiR-9 FaDu and CAL27 cells, showing that SP1 

overexpression reverts the high sensitivity of antimiR-9 cells to EGFR blockade. 

 

16. The concentration of Mithramycin A used in different experiments should be indicated.  

We have now added the concentration of Mithramycin A used in the different experiments in the 

new Fig. S5E-F.   

 

17. What is the control in the luciferase assays?  

In the luciferase assay Fig. 2A and 2C, the control is represented by FaDu parental cells transfected 

with the pBabe miR-9 sponge vector and treated with vehicle. Data are expressed as normalized 

luciferase activity, folded on to the untreated condition.  

In the luciferase assay testing the SP1 promoter activity (new Fig. 3J and EV2E) the control is 

represented by FaDu cells transfected with pGL3 empty vector. Data are expressed as normalized 

luciferase activity folded on to the empty vector. 

 

18. Fig. EV3F-L are not referenced correctly in the text.  

We apologize for this mistake. We have now corrected the manuscript. 

 

19. Fig. EV3H. How was the 143-genes signature from Pavon et al generated? and why was it used 

to compare with the mir9 targets? 

We apologize for not explaining this point clearly in the paper. The methodology that we followed 

to generate the “Pavon’s signature” was described in Citron et al 2017. Briefly, based on the 

knowledge that miR-9 is associated with mesenchymal features and de-differentiation processes in 

different tumors types, including HNSCC, we interrogated the expression profile of 63 treatment-

naïve tumor biopsies from advanced HNSCC patients included in Pavon et al (PMID 22696598), 

that described 191 genes up-regulated in tumors from patients that did not had recurrences and 

down-regulated in tumors from recurrent patients. Then, we intersected these genes with the 1611 

potential miR-9 targets. This approach led to the identification of 20 genes, listed in Appendix Fig 

S3A. 

 

20. Fig. 4C. KLF5 induces, at the most, a modest reduction in SP1 expression. SP1 expression 

should be quantified after normalization to loading control. GRB2 is an unusual loading control.  



We have now provided a new WB analysis along with the quantification graph for Sp1 in FaDu 

cells transfected with KLF5 or empty vector (New Fig. 4F), as well as, the quantification graph for 

both Sp1 and KLF5 in FaDu cells expressing or not miR-9 (New Fig. 4B). We used also other 

loading controls although GRB2 is one of our favorite ones (e.g. Citron et al. 2017). These new 

analyses clearly show that high expression of KLF5 results in low expression of Sp1. 

 

21. Fig. 4E. The Chip'd DNA for control IgG is not shown.  

We thank the Reviewer for this comment. Now, we have better explained how the former Fig. 4G 

was assembled to include all relevant controls (new Fig 4H). We show the WB analysis 

highlighting the specificity of the antibody used for the IP of KLF5 in ChIP and an agarose gel 

showing that all primers designed for the amplification of Sp1 promoter in the ChIP analyses 

specifically amplified both the DNA eluted from the ChIP assay and the genomic DNA of FaDu 

cells (no smears and a single band present on the gel after 40 cycles of PCR). 

We have now graphed the ChIP data as signal relative to input and we also have included new ChIP 

analyses performed in CAL27 cells (new Fig 4H and Fig EV3G). 

The panels below report the ChIP experiments performed in FaDu (A) and CAL27 (B) cells.  

Negative (IgG) and the positive (Histone H3, provided in the commercial kit) controls are included 

and the data are presented as % of input. We have also calculated the folds over control (IgG) and 

the results are extremely comparable (see panel C and D of the figure below, not included in the 

manuscript). The new Method section reports in detail how ChIP was performed and how % of 

input was calculated. Statistical significance is reported and calculated with a two-way ANOVA 

test.  

In the manuscript we have omitted to include the Histone H3 ChIP that, in our opinion, represents a 

redundant control. However, if the Editor and/or the Reviewer think that it would be necessary to 

have this control in the manuscript we are willing to add it.  

 

 



 

 

22. Fig. 5. Drug/radiation response was analyzed at 72h. Considering that mir9 suppression results 

in slow cell growth, the response to the drug and radiation might be partially masked the cell 

growth effects. It would be cleaner to analyze the drug/radiation response at 24h. Cell density also 

affects the response. According to Fig 5D cell density of anti-mir9 cells was lower than that of 

control cells.  

We thank the Reviewer for this comment. We have now analyzed the drug sensitivity (CDDP, 

TAX, 5-FU, BLEO, GEFI and CTX) after 24hrs of treatment in different cell lines, modified for 

miR-9 expression (CAL27, FaDu and SCC9). As reported below, we observed significant 

differences in drug sensitivity only when CDDP and TAX were tested, even though these 

differences cannot be attributed to miR-9 expression (panel A and B). We did not observe any 

changes in drug sensitivity when 5-FU was tested (panel C). Finally, we confirmed that miR-9 

expression correlates with resistance to radio-mimetic agent bleomycin (BLEO, panel D), in 

CAL27 and SCC9 cells. Further, miR-9 inhibition appeared to mediate sensitivity to EGFR 

blockade in both FaDu and SCC9 cells treated with GEFI or CTX, further supporting the 

importance of miR-9 in mediating this phenotype. Since these data do not alter the results of our 

work, we provide them as information for the Reviewer only. However, if the Editor or the 

Reviewer think it is necessary to include the data in the main manuscript, we are willing to do so.  

In the figure below, data are expressed as mean value +/- SD, and statistical significance was 

calculated with Student t test. * p<0.05, **p<0.001, <p<0.0001. 



 

23. Fig 5C. According to the images of the cell dishes, mir9 overexpression doesn't seem to affect 

significantly the response to radiation. It seems that most of the effects conferred by mir9 are on 

cell growth.  

We have now described (point 2) the method we have used for calculating the number of cells in 

the radiation assay. This calculation is meant to plate cells differently, based on their different 



ability to grow and/or to survive in colony formation assay, in order to see the different response to 

radiation with no other confounding effects. Moreover, our results deriving from orthogonal 

approaches (survival fraction, kill curves, WBs, IFs, in vivo experiment) are highly consistent, 

showing that miR-9 inhibition sensitized HNSCC cells to radiation-induced death. 

 

24. Fig EV4D. Quantification should be shown.  

25. Fig EV4E. Difference in gH2AX between control and mir9 is really small, might not be 

biologically significant. For pS10H3 it's concluded that radiation induces cell cycle arrest in 

control, but not in mir9 cells? What is the interpretation of the pS10H3 data in Fig 5D?  

We thank the Reviewer for the suggestion. We have decided to remove the IF analysis performed in 

SCC9, because we added new analysis in FaDu, SCC9, CAL27 and UMSCC1 modified for miR-9 

expression and irradiated with 2 or 5Gy. As shown by WB and IF analyses (new Fig 5C-D, Fig 

EV4C and Appendix Fig S6C-D), antimiR-9 FaDu and SCC9 cells displayed an increased and 

persistent activation of H2AX, marker of DNA damage, compared to controls. On the other side, 

miR-9 overexpression in CAL27 and UMSCC1 cells led to a decreased level of H2AX. 

 

26. Fig 5E. The protein expression needs to be quantified, after normalization.  

27. Fig 5E-F: "in irradiated FaDu cells, SP1 expression paralleled miR-9 levels showing a transient 

reduction of both protein and mRNA levels (Fig 5E-F)". This transient reduction of SP1 needs to be 

supported by the data; the protein was not quantified. And the reduction in RNA levels seems to 

persist at all time points (Fig. 5F).  

We have now provided a new WB analysis, performed on FaDu and SCC9 silenced or not for miR-

9 expression and irradiated with 5 and 2 Gy, respectively (Fig 5C and Fig EV4C). The activation of 

H2AX is clearly higher in both cell lines upon miR-9 loss, yet we agree to include the 

quantification of Sp1 expression. The data confirmed our previous results, showing that antimiR-9 

FaDu and SCC9 cells express a lower level of Sp1, compared to controls (Fig 5C and Fig EV4C), at 

all time points after radiation.  

 

28. Fig 5F: "Moreover, in antimiR-9 FaDu cells SP1 was significantly downregulated respect to 

controls and its expression did not recover up to 24 hours after irradiation (Fig 5E-F)". According to 

the data, it seems that radiation downregulates SP1 RNA in control but not in anti-mir9 cells.  

We thank the Reviewer for this suggestion. We have rephrased our description, according to the 

data shown (page 12, lines 17-19). 

 



29. Fig EV4F. Protein needs to be quantified.  

We thank the Reviewer for this suggestion. As specified above, we have now provided a new WB 

as well as the Sp1 quantification, analyzed in FaDu and SCC9 silenced or not for miR-9 expression 

and irradiated with 5 and 2 Gy (Fig 5C and Fig EV4C). 

 

30. Fig 6A. Fadu cells seem to be resistant to EGFR. In addition to validate this experiment with at 

least another cell line, EGFR expression and activation should be analyzed in control and anti-mir9 

cells.  

As requested, we analyzed the response to EGFR blockade, using Cetuximab in FaDu, SCC9 and 

CAL27 cells silenced for miR-9 expression. As discussed previously, when miR-9 expression was 

inhibited in SCC9 and FaDu cells, we observed a significant increase in CTX and Gefitinib 

sensitivity respect to controls (new Fig 2G-H and Appendix Fig S3A). With regards to CAL27 

cells, displaying low endogenous level of miR-9, miR-9 inhibition did not further affect their 

sensitivity to CTX treatment (Fig EV2D). Of note, the restoration of Sp1, by forced overexpression, 

completely reverted the phenotype, strongly suggesting that the axis miR-9/Sp1 is a mechanism 

leading to CTX resistance in HNSCC (Fig 3G-H and Fig EV2D). We also analyzed the expression 

of pY1068 EGFR and total EGFR in CAL27 shCTR or antimiR-9 cells, expressing or not Sp1. As 

shown in Fig EV2C, in exponential growth condition, there is no difference in the activation and 

expression of EGFR. 

 

31. Page 11. "Interestingly, SP1 expression was reduced in tumors formed by antimiR-9 FaDu cells 

(in 8/10 mice)". This statement is not supported by the data; in the 10 pairs of tumors (control and 

anti-mir9), SP1 expression is lower in antimiR-9 in 4 of them, and higher or unchanged in 6 of 

them. The quantification graph shown in Fig EV5C does not seem to match the intensity of the SP1 

bands for mice #2 and #4, even after normalization of GAPDH.  

We thank the Reviewer for raising this point. To better address Her/His concern, we have now used 

immunohistochemistry (IHC) to precisely evaluate Sp1 expression in tumor cells (new Fig. EV5D). 

Sp1 expression was graded by a blinded pathologist based on nuclear staining intensity (0=negative, 

1=very weak, 2=weak, 3=moderate, 4=strong). Collected data demonstrate a significant reduction 

in Sp1 expression in miR-9 silenced cells. 

 

32. Fig 6C. The response to the combination in control and anti-mir9 cells might be statistically 

significant, but the difference is so small that is hard to see that this data is biologically significant.  



In order to clarify this point, we include below the graphs separated for treatment to better highlight 

the biological differences in our experiment. As shown in graph A (IR group) and in graph B (IR + 

CTX), the volume of antimiR-9 tumors was in both cases approximately the half respect to the 

controls and the tumors from antimiR-9 cells start to regrow later than those from control cells.  

 

 

33. Fig 6D needs to be quantified.  

We apologize with the Reviewer for the lack of clarity. The quantification of Ki67 expression was 

already included in Fig. EV5F. Now we have moved the graph close to the IHC staining for Ki67, 

in new Fig. 6D-E. 

 

34. The number of patients in each group should indicated (Fig6 E-F, Fig EV5I).  

We thank the Reviewer for the suggestion and we have now included the number of patients in each 

group. 

 

35. Does CTX treatment in mice affect the mir9 expression in tumors? 

We thank the Reviewer for this question. To address this point, we analyzed miR-9 expression by 

qRT-PCR in tumors arising from FaDu shCTR cells and treated them with vehicle or CTX, as 

described in Fig EV5A. We observed that CTX administration did not affect miR-9 expression 

respect to untreated animals, as expected since from our data the administration of CTX alone in 

nude mice did not exert the optimal effect. We provide this result as information for the Reviewers. 

However, if the Editor and/or the Reviewer think it is necessary to include the data in the main 

manuscript, we will be willing to do so. 

 



 



19th Mar 20211st Revision - Editorial Decision

Dear Dr. Baldassarre, 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now heard back from the two referees who we asked to re-evaluate your manuscript . As you will 
see from the reports below, the referees are overall support ing publicat ion of your manuscript but 
also raise some concerns that should be addressed in an addit ional and final round of revision. 
Please implement all adjustments suggested by the referees. Addressing point 4 and 5 from referee 
#2 is essent ial and will entail addit ional round of review. Acceptance or reject ion of the manuscript 
will depend on the completeness of your responses included in the next, final version of the 
manuscript . For this reason, and to save you from any frustrat ions in the end, I would strongly 
advise against returning an incomplete revision. 

In addit ion, please amend the following: 
1) In the main manuscript file, please do the following:
- Provide up to 5 keywords.
- Rename Supplementary Table S1 and S3 (page 21) to Appendix Table S1 and S2.
- Legend for Fig EV 5I should be corrected to EV 5G.
- Callout  for Appendix Fig EV 5G (page 16) should be corrected to Fig EV 5G.
- Rename "Disclosure of Potent ial Conflicts of Interest" to "Conflict  of interest".
- Add contribut ion for Vit torio Giacomarra. Please use author's init ials instead of full last  name.
Make sure that authors with same init ials can be dist inguished.
- In M&M, provide the ant ibody dilut ions that were used for each ant ibody.
- In M&M, include a statement that informed consent was obtained from all human subjects and
that the experiments conformed to the principles set out in the WMA Declarat ion of Helsinki and
the Department of Health and Human Services Belmont Report .
- In M&M, the stat ist ical paragraph should reflect  all informat ion that you have filled in the Authors
Checklist , especially regarding randomizat ion, blinding, replicat ion.
- Correct  the reference citat ion in the reference list . Citat ions should be listed in alphabet ical order.
Where there are more than 10 authors on a paper, 10 will be listed, followed by "et  al.". Please check
"Author Guidelines" for more informat ion.
ht tps://www.embopress.org/page/journal/17574684/authorguide#referencesformat
- Add data availability statement. If no data are deposited in public repositories, please add the
sentence: "This study includes no data deposited in external repositories". Please check "Author
Guidelines" for more informat ion.
ht tps://www.embopress.org/page/journal/17574684/authorguide#availabilityofpublishedmaterial
2) Appendix:
- Move supplementary Materials and Methods to the main manuscript  file.
- Leave primer tables and name them Appendix Table S3 and S4 with the t it le and appropriate
callouts in the manuscript  text .
3) Funding: CRO-Aviano 5‰ grant for G.B is missing in our submission system. Please make sure
that informat ion about all sources of funding are complete in both our submission system and in the
manuscript .
4) The paper explained: Please shorten this sect ion to better emphasize the major findings of the
paper and their medical implicat ions for the non-specialist  reader. Please refer to any of our



published primary research art icles for an example. As suggested by the referee #1 please also
revise the text  for grammar and syntax (i.e. by an English nat ive speaker). 
5) For more informat ion: This sect ion should include relevant web links for further consultat ion by
our readers. Could you ident ify some relevant ones and provide such informat ion as well? Some
examples are pat ient  associat ions, relevant databases, OMIM/proteins/genes links, author's
websites, etc...
6) Synopsis:
- Please redesign and/or resize the synopsis image to 550 px-wide x (250-400)-px high jpeg image.
- Please remove synopsis text  from the main manuscript  and submit  it  as a separate .doc file. As
suggested by the referee #1 please also revise the text  for grammar and syntax (i.e. by an English
nat ive speaker).
7) As part  of the EMBO Publicat ions transparent editorial process init iat ive (see our Editorial at
ht tp://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a
Review Process File (RPF) to accompany accepted manuscripts. This file will be published in
conjunct ion with your paper and will include the anonymous referee reports, your point-by-point
response and all pert inent correspondence relat ing to the manuscript . Let  us know whether you
agree with the publicat ion of the RPF and as here, if you want to remove or not any figures from it
prior to publicat ion. Please note that the Authors checklist  will be published at  the end of the RPF.
8) Please provide a point-by-point  let ter INCLUDING my comments as well as the reviewer's reports
and your detailed responses (as Word file).

Please submit  your revised manuscript  within three months. I look forward to reading a new revised
version of your manuscript . 

Yours sincerely, 

Zeljko Durdevic 

***** Reviewer's comments ***** 

Referee #1 (Comments on Novelty/Model System for Author): 



Extensive évaluat ion in various cell lines and in model systems. 

Referee #1 (Remarks for Author): 

Minor odd wording on line 10 in the abstract  "... expression correlates with the one of SP1 and high
....." Same statement on line 30 of page 4. 

The sect ion "The paper explained" and "Synopsis" need basic edit ing for English and grammar. 

Introduct ion, line 6 needs edit ing for clarity "... tumors in 50% of pat ients eventually recur..." Tumors
recur, pat ients do not. 

More methods are needed regarding transwell assays (Appendix F4J). Why are cells allowed to
migrate and then "reattach" for 8 hours? This is not common. Imaging of cells that  have crossed
through the Matrigel and are on the underside of the chamber should be imaged and used as data
for the migrat ion assays. The images also are lacking the typical t ranswell pores. The descript ion in
the text  does not match the methods which state that post migrat ion fluorescence was obtained
from the top or bottom of the chamber. How were cells fluorescing? This is also lacking in
descript ion. Image shown is white-light , not  fluorescence. 

I want to draw attent ion to EV1B where the authors show that or expressing miR-9 downregualted
a few of the previously reported miR-9 target genes. The western blot  indicates substant ial down
regulat ion of these targets; however, the quant ificat ion does not appear to accurately reflect  this
downregulat ion. Not only are the data completely opposite - the miR-9 group in the bar graph
indicates increased protein, but the difference between the two treatment groups does not appear
to reflect  the strong difference shown in the western blot . This data should be reassessed by the
authors. 

Authors should reassess data in figure 2B and adjust  the text  accordingly. The text  states that
EGF increased miR-9 expression 3-4 fold, which is inaccurate based on the data presented. The
increase in miR-9 is at  most 3 fold, but more accurately, 1.5-3 fold, opposed to 3-4 fold. 

For the ChIP data presented in Figure 4H, it  would be beneficial to direct  the reader, to the legend
of the previous schematic of the promoter of SP1 indicat ing the various primer pairs used for
amplificat ion. Basically, indicat ing that putat ive SP1 binding sites and primer locat ions are depicted
in Figure 3I. 

Referee #2 (Remarks for Author): 

The authors have addressed most of my concerns, however few points st ill need clarificat ion before
publicat ion: 

1. The mutat ions of TP53 in Fadu and Cal27 cells are missense ones, these should not change the
molecular weight of the protein. In my opinion, a comment on the different size of the bands
detected by WB should be included in the text . In my opinion, the table indicat ing the mutat ions
carried by the different cell lines will facilitate the readers.



2. The authors should explain why the mesenchymal marker N-Cadherin has been deleted from
replicates of WB analysis (fig. 1B).

3. The sentence "when both the seed sites in 3'UTR of KLF5 were mutated (mut A+B), miR-9
modificat ion failed to modulate KLF5-driven LUC act ivity" is not ent irely correct  since the mut A+B
(fig 4 C) is st ill sensible to the ant imir-9 t reatment in FaDu cells (Fig 4D). Please fix this point .

4. There was a misunderstanding concerning the posit ive and negat ive controls to be included in
ChiP experiments. I meant internal controls; for instance, an intergenic genomic region which is
usually used in RNA-Pol II ChiP can be employed as negat ive control while public data can be use to
find a posit ive control (DOI: 10.1158/0008-5472.CAN-20-1287;
ht tps://doi.org/10.1101/2020.02.10.941872). At  least  one on these controls is essent ial to verify the
specificity of the KLF5 binding on SP1 promoter. Histone H3 ab is provided by the commercial kit
just  to set  the technique and not as posit ive control for specificity of the used ab.
Moreover, the authors stated that they performed two independent experiments, however, there is
only one IgG control in the graph. It  is also hard to understand how they applied the two-way
ANOVA test .

5. Even though the authors extended the WB analysis of 5Gy IR treated cells to other cell lines
(new Fig 5C, EV4C and Appendix S6C, this lat ter lacking quant ificat ion) st ill, each experiment is
performed once. The quant ificat ion on one gel cannot allow to derive the conclusion: "A rapid and
more sustained expression of H2AX was observed in all tested cell lines when miR-9 expression
was lower than controls". Provide replicates, quant ificat ion and stat ist ic at  least  for the most
representat ive cell lines.



Reviewer's comments: 

Referee #1 (Comments on Novelty/Model System for Author): 

Extensive évaluation in various cell lines and in model systems. 

We thank Reviewer#1 for Her/His appreciation of our work and we hope that She/He will find 

our work acceptable for publication in EMBO Molecular Medicine. 

Minor odd wording on line 10 in the abstract "... expression correlates with the one of SP1 and 

high ....." Same statement on line 30 of page 4. 

We thank Reviewer#1 for highlighting this point and we have now modified accordingly. Please, 

see new abstract line 9-11 page 3 and new synopsis. 

The section "The paper explained" and "Synopsis" need basic editing for English and grammar. 

We have thoroughly edited all manuscript for English and grammar. 

Introduction, line 6 needs editing for clarity "... tumors in 50% of patients eventually recur..." 

Tumors recur, patients do not.  

We have modified the text accordingly. 

More methods are needed regarding transwell assays (Appendix F4J). Why are cells allowed to 

migrate and then "reattach" for 8 hours? This is not common. Imaging of cells that have crossed 

through the Matrigel and are on the underside of the chamber should be imaged and used as data 

for the migration assays. The images also are lacking the typical transwell pores. The description 

in the text does not match the methods which state that post migration fluorescence was obtained 

from the top or bottom of the chamber. How were cells fluorescing? This is also lacking in 

description. Image shown is white-light, not fluorescence.  

We thank Reviwer#1 for this comment. We apologize for the lack of clarity and we have now 

provided a detailed description of the migration assay in the method section.  

Briefly, as reported in the Material and Methods section, we quantified the PKH26 fluorescence 

signal from the bottom and the top of a transwell (carrying a FluoroBlok membrane) over a 

period of 2 hours, using a plate reader. After the quantification of migrated cells, we decided to 

allow the cells to re-attach to the plate just to take a representative picture of viable cells that 

efficiently migrate. This latter step represent a modification of published procedures that needs to 

disassemble the transwell to take picture of migrated cells from the bottom side of the membrane 

(e.g. PMID: 20194624; 21423803). 

I want to draw attention to EV1B where the authors show that or expressing miR-9 

downregualted a few of the previously reported miR-9 target genes. The western blot indicates 

substantial down regulation of these targets; however, the quantification does not appear to 

accurately reflect this downregulation. Not only are the data completely opposite - the miR-9 

group in the bar graph indicates increased protein, but the difference between the two treatment 

groups does not appear to reflect the strong difference shown in the western blot. This data 

should be reassessed by the authors.  

28th Apr 20212nd Authors' Response to Reviewers

The authors performed the requested editorial changes.



We thank Reviewer#1 for raising this point. We partially disagree with Her/Him on this point. 

The graph reported in Fig. EV1B is the result of three independent experiments, in which we 

quantified the miR-9 targets (Zo-1, SASH1 And KRT13) normalized over the Histone H3 

expression. We believe that the graph well mirrored the WB analyses provided. Yet, we agree 

that the graph is difficult to interpret. For space limitation, due to the presence of multiple panels 

in the figure, we reported the expression of the three genes in miR-9 overexpressing cells (blue) 

and control cells (gray) on the same bar. We also provide here below the graph with the 

separated columns that readily demonstrate the observed differences. 

Authors should reassess data in figure 2B and adjust the text accordingly. The text states that 

EGF increased miR-9 expression 3-4 fold, which is inaccurate based on the data presented. The 

increase in miR-9 is at most 3 fold, but more accurately, 1.5-3 fold, opposed to 3-4 fold.  

We apologize for this inaccuracy; we have now corrected. 

For the ChIP data presented in Figure 4H, it would be beneficial to direct the reader, to the 

legend of the previous schematic of the promoter of SP1 indicating the various primer pairs used 

for amplification. Basically, indicating that putative SP1 binding sites and primer locations are 

depicted in Figure 3I.  

We thank Reviewer#1 for this suggestion and we modified the legend to Figure 3I and 4H, 

accordingly. 



Referee #2 (Remarks for Author):  

 

The authors have addressed most of my concerns, however few points still need clarification 

before publication:  

We thank Reviewer#2 for Her/His positive comments and we hope that She/He will now find 

our work acceptable for publication in EMBO Molecular Medicine. 

 

1. The mutations of TP53 in Fadu and Cal27 cells are missense ones, these should not change the 

molecular weight of the protein. In my opinion, a comment on the different size of the bands 

detected by WB should be included in the text. In my opinion, the table indicating the mutations 

carried by the different cell lines will facilitate the readers.  

We thank Reviewer#2 for this comment. Stimulated by Her/His request we better searched in all 

available databases and we found that FaDu cells carry two different mutations in the TP53 gene, 

as reported in the table below:  

 

Gene Sequence Protein Sequence 

c.743G>T  p.R248L 

c.376-1G>A p.? 

 

In particular, the mutation c.376-1G>A possibly affects the splicing form of p53 transcript, and 

this may result in a protein with a lower molecular weight, as shown in Appendix Fig S1B (see 

link below for more information). 

https://www.ncbi.nlm.nih.gov/clinvar/?term=%22MutSpliceDB%3A%20a%20database%20of%

20splice%20sites%20variants%20effects%20on%20splicing%2CNIH%22[submitter]+AND+%2

2TP53%22[gene] 

 

We decided to not include the table reporting the TP53 mutations of the different cell lines since 

they are retrieved from literature and are readily available in the ATCC website and DepMap 

portal for SCC9, FaDu and CAL27, and in Bradford CR, et al Head Neck 2003 (Ref. 21 in the 

manuscript) for UMSCC1.  

However, also to meet the Editor request to add relevant web links in the section “For more 

Information”, for further consultation by EMM readers, we have added the links in which the 

mutational status of CAL27, FaDu, and SCC9 cells are reported. 

https://www.atcc.org/~/media/C942A3363ED74FC0AAB46BE45D58ED1D.ashx  

https://depmap.org/portal/cell_line/ACH-000832?tab=mutation 

 

2. The authors should explain why the mesenchymal marker N-Cadherin has been deleted from 

replicates of WB analysis (fig. 1B). 

We removed the mesenchymal marker N-Cadherin because it is not expressed in all the cell lines 

tested in this manuscript, thus for consistency and to give a clearer message, we decided to 

analyze only ZO-1, as marker for the epithelial phenotype, and KRT13/SASH1, as miR-9 

targets, described in our previous work Citron et al CCR 2017. 

  

3. The sentence "when both the seed sites in 3'UTR of KLF5 were mutated (mut A+B), miR-9 

modification failed to modulate KLF5-driven LUC activity" is not entirely correct since the mut 

A+B (fig 4 C) is still sensible to the antimir-9 treatment in FaDu cells (Fig 4D). Please fix this 

https://www.ncbi.nlm.nih.gov/clinvar/?term=%22MutSpliceDB%3A%20a%20database%20of%20splice%20sites%20variants%20effects%20on%20splicing%2CNIH%22%5bsubmitter%5d+AND+%22TP53%22%5bgene
https://www.ncbi.nlm.nih.gov/clinvar/?term=%22MutSpliceDB%3A%20a%20database%20of%20splice%20sites%20variants%20effects%20on%20splicing%2CNIH%22%5bsubmitter%5d+AND+%22TP53%22%5bgene
https://www.ncbi.nlm.nih.gov/clinvar/?term=%22MutSpliceDB%3A%20a%20database%20of%20splice%20sites%20variants%20effects%20on%20splicing%2CNIH%22%5bsubmitter%5d+AND+%22TP53%22%5bgene
https://www.atcc.org/~/media/C942A3363ED74FC0AAB46BE45D58ED1D.ashx


point.  

We have rephrased in the manuscript as suggested, see lines 9-11 page 13. 

 

4. There was a misunderstanding concerning the positive and negative controls to be included in 

ChiP experiments. I meant internal controls; for instance, an intergenic genomic region which is 

usually used in RNA-Pol II ChiP can be employed as negative control while public data can be 

use to find a positive control (DOI: 10.1158/0008-5472.CAN-20-

1287; https://doi.org/10.1101/2020.02.10.941872). At least one on these controls is essential to 

verify the specificity of the KLF5 binding on SP1 promoter. Histone H3 ab is provided by the 

commercial kit just to set the technique and not as positive control for specificity of the used ab.  

Moreover, the authors stated that they performed two independent experiments, however, there is 

only one IgG control in the graph. It is also hard to understand how they applied the two-way 

ANOVA test.  

In the experiments, we used a ChIP grade anti-KLF5 antibody, we assumed that its specificity 

for this application was already guaranteed by the provider. Besides, the same Ab has been 

already used in many other published articles for ChIP assay experiments (e.g. PMID: 28440310; 

30271790; 32332020). Moreover, “positive” and “negative” controls could be different 

depending on the cells that are analyzed, especially when cancer cells are tested. For instance, 

KLF5 binds the enhancer motif of HNF4A in gastrointestinal adenocarcinomas but not in 

squamous cell carcinomas (PMID: 32332020).  

However, to meet Reviewer#2 request, we searched the literature for putative validated KLF5 

target genes in FaDu or Cal27 cells, with scarce results. Therefore, we selected three 

hypothetically negative controls (Negative Control 1 PMID 32805052; Negative Control 2 

PMID: 19593370; Negative Control 3: PMID: 20875108) and 6 possibly positive controls 

(EPPK1 PMID: 33827480; LAMC2, EPHA2, SERPINE1 and INPP4B PMID: 20875108; and 

SOX17 PMID: 24770696).  

As reported in the new Figure EV3H, we observed no differences between IgG and KLF5 Ab in 

the three negative controls and in two hypothetically positive controls (i.e. EPPK1 and EPHA2). 

We confirmed again that KLF5 binds SP1 promoter (Fragment -673/-486) at the same extent of 

LAMC2 and slightly less than SOX17, SERPINE1 and INPP4B. Based on these results we can 

conclude that the KLF5 Ab we used was effectively ChIP grade. 

 

Regarding the second request, the control IgG represents the mean of two almost identical 

controls ChIP. Below, for your reference, we display the graph with the two separate control 

IgG. 

We agree with Reviewer#2 that the ANOVA test did not apply and we removed it. 

 

https://urldefense.com/v3/__https:/doi.org/10.1101/2020.02.10.941872__;!!PfbeBCCAmug!yuN7vv-LDB9KW6XqRn8YHvN5S97W24I6LIvEiX-EZvaXj7cuUsK9UHQM6huvd9NC3g$


5. Even though the authors extended the WB analysis of 5Gy IR treated cells to other cell lines

(new Fig 5C, EV4C and Appendix S6C, this latter lacking quantification) still, each experiment

is performed once. The quantification on one gel cannot allow to derive the conclusion: "A rapid

and more sustained expression of H2AX was observed in all tested cell lines when miR-9

expression was lower than controls". Provide replicates, quantification and statistic at least for

the most representative cell lines.

As requested, we have now provided the quantification of Sp1 and γH2AX expression in

biological triplicates of lysates from FaDu and SCC9 cells, modified for miR-9 and irradiated or

not (see new Fig 5C and Fig EV6C).



7th May 20212nd Revision - Editorial Decision

We are pleased to inform you that your manuscript is accepted for publicat ion and is now being 
sent to our publisher to be included in the next available issue of EMBO Molecular Medicine. 



USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.org
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov
http://www.consort-statement.org
http://www.consort-statement.org/checklists/view/32-consort/66-title

è
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tumour-marker-prognostic-studies-remark/

è
http://datadryad.org

è
http://figshare.com

è
http://www.ncbi.nlm.nih.gov/gap

è
http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/
è http://jjj.biochem.sun.ac.za
è http://oba.od.nih.gov/biosecurity/biosecurity_documents.html
è http://www.selectagents.gov/
è

è
è

è
è

� common tests, such as t-test (please specify whether paired vs. unpaired), simple χ2 tests, Wilcoxon and Mann-Whitney 
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods 
section;

� are tests one-sided or two-sided?
� are there adjustments for multiple comparisons?
� exact statistical test results, e.g., P values = x but not P values < x;
� definition of ‘center values’ as median or average;
� definition of error bars as s.d. or s.e.m. 

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre-
established?

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. 
randomization procedure)? If yes, please describe. 

For animal studies, include a statement about randomization even if no randomization was used.

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when assessing results 
(e.g. blinding of the investigator)? If yes please describe.

4.b. For animal studies, include a statement about blinding even if no blinding was done

5. For every figure, are statistical tests justified as appropriate?

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to assess it.

Is there an estimate of variation within each group of data?

EMBO PRESS 

A- Figures 

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are 
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s 
authorship guidelines in preparing your manuscript.  

PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER

Journal Submitted to: EMBO Molecular Medicine
Corresponding Author Name: Gustavo Baldassare

YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê

B- Statistics and general methods

the assay(s) and method(s) used to carry out the reported observations and measurements 
an explicit mention of the biological and chemical entity(ies) that are being measured.
an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

a statement of how many times the experiment shown was independently replicated in the laboratory.

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

 

In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. 
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).  
We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human 
subjects.  

definitions of statistical methods and measures:

a description of the sample collection allowing the reader to understand whether the samples represent technical or 
biological replicates (including how many animals, litters, cultures, etc.).

The data shown in figures should satisfy the following conditions:

Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship 
guidelines on Data Presentation.

Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

a specification of the experimental system investigated (eg cell line, species name).

For the in vivo studies, to estimate the appropriate sample size for the mouse study groups, the 
experiments were designed to be able to detect a 0.60 difference with 0.90 power and a α error of 
0.05 according to one-way ANOVA test, which means approx 8-10 mice/group. Animal 
experimentation will comply with the principle of the 3Rs and, in any case, the experiments will be 
performed following the guidelines described in (Vaux DL. Research Methods: know when your 
numbers are significant. Nature. 2012;492:180-1) and according to our OPBA policies 

graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should 
not be shown for technical replicates.
if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be 
justified

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

Each figure caption should contain the following information, for each panel where they are relevant:

2. Captions

For the in vivo studies, to estimate the appropriate sample size for the mouse study groups, the 
experiments were designed to be able to detect a 0.60 difference with 0.90 power and a α error of 
0.05 according to one-way ANOVA test, which means approx 8-10 mice/group. Animal 
experimentation will comply with the principle of the 3Rs and, in any case, the experiments will be 
performed following the guidelines described in (Vaux DL. Research Methods: know when your 
numbers are significant. Nature. 2012;492:180-1) and according to our OPBA policies 

No exclusion criteria were applied.

No blinding was performed.

Manuscript Number: EMM-2020-12872 

Yes.

Yes.

Yes.

Animals were randomized to receive treatment (radiation, cetuximab, or the combination) or 
vehicle.

No blinding was performed. No subjective methods were applied. Tumors were measured with 
caliper and volumes calculated according the formula: (Length x Length x Width)/2

The investigator was not blinded when measuring the tumor volume.

1. Data

the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the 
experiments in an accurate and unbiased manner.
figure panels include only data points, measurements or observations that can be compared to each other in a scientifically 
meaningful way.



Is the variance similar between the groups that are being statistically compared?

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a citation, catalog 
number and/or clone number, supplementary information or reference to an antibody validation profile. e.g., 
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for 
mycoplasma contamination.

* for all hyperlinks, please see the table at the top right of the document

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please detail housing 
and husbandry conditions and the source of animals.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations and identify the 
committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations.  Please confirm 
compliance.

11. Identify the committee(s) approving the study protocol.

12. Include a statement confirming that informed consent was obtained from all subjects and that the experiments 
conformed to the principles set out in the WMA Declaration of Helsinki and the Department of Health and Human 
Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained.

14. Report any restrictions on the availability (and/or on the use) of human data or samples.

15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable.

16. For phase II and III randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right) 
and submit the CONSORT checklist (see link list at top right) with your submission. See author guidelines, under ‘Reporting 
Guidelines’. Please confirm you have submitted this list.

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines (see link list at 
top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

18: Provide a “Data Availability” section at the end of the Materials & Methods, listing the accession codes for data 
generated in this study and deposited in a public database (e.g. RNA-Seq data: Gene Expression Omnibus GSE39462, 
Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for: 
a. Protein, DNA and RNA sequences 
b. Macromolecular structures 
c. Crystallographic data for small molecules 
d. Functional genomics data 
e. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the 
journal’s data policy. If no structured public repository exists for a given data type, we encourage the provision of datasets 
in the manuscript as a Supplementary Document (see author guidelines under ‘Expanded View’ or in unstructured 
repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible while respecting 
ethical obligations to the patients and relevant medical and legal issues. If practically possible and compatible with the 
individual consent agreement used in the study, such data should be deposited in one of the major public access-
controlled repositories such as dbGAP (see link list at top right) or EGA (see link list at top right).
21. Computational models that are central and integral to a study should be shared without restrictions and provided in a 
machine-readable form.  The relevant accession numbers or links should be provided. When possible, standardized format 
(SBML, CellML) should be used instead of scripts (e.g. MATLAB). Authors are strongly encouraged to follow the MIRIAM 
guidelines (see link list at top right) and deposit their model in a public database such as Biomodels (see link list at top 
right) or JWS Online (see link list at top right). If computer source code is provided with the paper, it should be deposited 
in a public repository or included in supplementary information.

22. Could your study fall under dual use research restrictions? Please check biosecurity documents (see link list at top 
right) and list of select agents and toxins (APHIS/CDC) (see link list at top right). According to our biosecurity guidelines, 
provide a statement only if it could.

C- Reagents

D- Animal Models

E- Human Subjects

293FT, 293T17, FaDu, CAL27, SCC9, NHBE cells were purchased from ATCC. UMSCC1 cells were 
kindly provided by Dr. Thomas Carey (University of Michigan, Ann Arbor, MI). Cells were routinely 
tested to exclude Mycoplasma contamination (MycoAlertTM, Lonza) and authenticated by STR 
analysis, according to PowerPlex® 16 HS System (Promega) protocol and using GeneMapperTM 
software 5 (ThermoFisher) to identify DNA STR profiles.

No, in each experiment, the different treatments (genetic silencing/overexpression of microRNA or 
drugs/radiation administration) may introduce variability. In all the cases, viariability has been 
addressed and accounted for.

For Western Blot Analyses, primary antibodies were from Bethyl (SASH1 #A302-265A), Cell 
Signaling (pY1068-EGFR #3777, Claudin-1 #4933, β-Actin #8457, pT202-Y204-ERK1/2 #9101, ZO-1 
#8193, H3 #4499), Millipore-Sigma (KRT13 #SAB2104755, alpha-Tubulin #T8203, SP1 #SAB140397, 
p53 #OP43L, pS139-H2AX (gH2AX) #05-636),  Santa Cruz (KLF5 #398470, ERK1 sc-271269, EGFR sc-
03, Vinculin sc-73614). For immunofluorescence analyses, primary antibodies were purchased 
from Millipore pS10-H3 #06-570 and pS139-H2AX #05-636. For immunohistochemestry analyses, 
primary antibodies were purchased from Ventana (Ki67, clone 30-9, #70-4286) and from Abcam 
(Sp1, ab227383).

Nude or NSG female mice (6-week old) were purchaised from Charles River (Italy) or Experimental 
Radiation Oncology (MD Anderson Cancer Center), as described in the methods. Nude and NSG 
mice are maintained under specific pathogen free conditions (sterile food and bedding, autoclaved 
water, frequent sterilization of water bottles and cages, rescrited personnel access, use of 
protective foot-wear/clothing for personnel, sealing of the room against access of wild 
rodents/vermin, routine screening of the colony for potential pathogens).

Animal experimentation was approved by our Institutional Animal Care and Use Committee 
(OPBA) and conducted strictly complying with internationally accepted guidelines (IACUC) for 
animal research and with the 3Rs principles.

We confirm the compliance (see point 9 above).

G- Dual use research of concern

F- Data Accessibility

Internal Review Board of the Centro di Riferimento Oncologico (CRO) of Aviano (protocol ID #IRB-
08/2013) 

Patients provided written informed consent and the study conformed to the principles set out in the 
WMA Declaration of Helsinki and the Department of Health and Human Services Belmont Report.

Not applicable, no patients photos have been obtained/published.

No

Specimens from primary head and neck squamous cell carcinomas (HNSCC) were collected from 
patients who underwent surgery at CRO Aviano and General Hospital of Pordenone, immediately 
frozen and stored in the CRO institutional biobank until needed. Access to institutional biobank is 
restricted to authorized personnel only. Paraffin embedded samples of Radiotherapy plus 
Cetuximab treated HNSCC patients were obtained from the Santa Maria degli Angeli Hospital 
(Pordenone, Italy), Isontina Hospitals (Monfalcone and Gorizia, Italy) and from the Fondazione 
Policlinico Universitario Agostino Gemelli Università Cattolica del Sacro Cuore (Rome, Italy). All the 
samples were renamed using a serial ID number.

Not applicable.

Not applicable.

Not applicable.

Not applicable

Not applicable

Not applicable

Not applicable
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