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1st Editorial Decision 08 February 2017 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We are sorry that 
it has taken longer than we would have liked to get back to you on your manuscript.  
 
You will see that while reviewer 1 is quite positive, reviewer 3 is generally unsupportive of your 
work. Reviewer 2 is on a middle ground although s/he does raise fundamental concerns that partially 
overlap with those of reviewer 3. Reviewer 3 suggests that the manuscript's real and only novelty is 
to propose that oral administration of PPi may be effective as a therapy. On the other hand, this is 
the very reason why reviewer 1 is so positive. Reviewer 3 (and in part reviewer 2) does not feel that 
you made a strong enough case in this respect. For instance s/he notes that there is insufficient 
pharmacokinetic data, both in human and in mice, Reviewer 2 instead notes that oral administration 
of PPi had only limited effects on the Ennp1-/- mouse, which indeed is the appropriate model here.  
 
After our reviewer cross-commenting exercise and in depth internal discussion we have agreed that 
although conceptual novelty is limited and the overall message is a simple one, we find it of interest. 
However, given the clear-cut simple message you wish to convey, we all agree that it should be rock 
solid, which it is not at this stage.  
 
In brief, while publication of the paper cannot be considered at this stage, we would be willing to 
consider a substantially revised submission, with the understanding that the Reviewers' concerns 
must be addressed. I thank you for providing an outline of your point-by-point rebuttal and based on 
it and our discussion, we confirm that we would consider essential for you to perform the following 
further experimentation, in addition to addressing all the non experimental concerns: 1) Improved 
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analysis of the effects of oral oral PPi treatment on aorta calcification in Enpp1-/- mice, and 
observation of other soft tissues, 2) detailed pharmacokinetic analysis of orally taken PPi in healthy 
human volunteers (including more details on the general status of the volunteers) and mice, 
including time to return to original levels after treatment, 3) analysis of the degradation of PPi in 
drinking water. We will not be asking you to provide information on the long-term effect of PPi 
treatment on various plasma parameters, unless you have data at hand.  
 
We remind you that it is EMBO Molecular Medicine policy to allow a single round of revision only 
and that, therefore, acceptance or rejection of the manuscript will depend on the completeness of 
your responses included in the next, final version of the manuscript.  
 
As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar 
findings that are published by others during review or revision are not a criterion for rejection. 
However, I do ask you to get in touch with us after three months if you have not completed your 
revision, to update us on the status. Please also contact us as soon as possible if similar work is 
published elsewhere.  
 
Please note that EMBO Molecular Medicine now requires a complete author checklist 
(http://embomolmed.embopress.org/authorguide#editorial3) to be submitted with all revised 
manuscripts. Provision of the author checklist is mandatory at revision stage; The checklist is 
designed to enhance and standardize reporting of key information in research papers and to support 
reanalysis and repetition of experiments by the community. The list covers key information for 
figure panels and captions and focuses on statistics, the reporting of reagents, animal models and 
human subject-derived data, as well as guidance to optimise data accessibility.  
 
We now mandate that all corresponding authors list an ORCID digital identifier. You may do so 
though our web platform upon submission and the procedure takes < 90 seconds to complete. We 
also encourage co-authors to supply an ORCID identifier, which will be linked to their name for 
unambiguous name identification.  
 
Please carefully adhere to our guidelines for authors 
(http://embomolmed.embopress.org/authorguide) to accelerate manuscript processing in case of 
acceptance.  
 
I look forward to seeing a revised form of your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #1 (Remarks):  
 
The Ms presents an exciting discovery which has considerable potential for treatment of patients 
with PXE and possiblyother calcification disorders associated with low plasma PPi levels. It is a 
preliminary report demonstrating significant absorption of PPi, in contrast to previous beliefs, with 
demonstrable attenuation of extra medullary calcification in two animal models of inheritable 
nature. This is truly novel, remarkable and provides the "first light" regarding mechanism of 
calcification inPXE as well as having therapeutic potential.  
 
The experiments are well designed. Future investigations will surely further elaborate the 
pharmacology, therapeutic potential and testing of the interpretation that PPi only attenuates 
development of calcification and may not affect removal of calcification.  
 
Suggestions:  
1. Comment should be made as to what the transport ligand.for ABCC6 is...or may be...  
2. FIGURE 3 F is not contributory...at least given the scant description of what the "phenotype" is in 
the mice. Could probably be removed.  
3. Editorial scrutiny to correct misuse of tenses, commas snd some adverbs!  
 
I consider this as a highly significant study warranting acceptance with minor revision. The Ms will 
have an important impact.....particularly for the many patients with PXE around the world.  
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Referee #2 (Remarks):  
 
This paper is interesting and novel as it shows that oral administration of PPi can increase the 
circulating PPi levels both in mouse and humans. There is a potential that by oral PPi treatments, 
one can prevent ectopic calcification in humans caused by ABCC6 deficiency and perhaps other 
calcification disorders. However, the mouse model does not fully recapitulate the calcification 
phenotype of PXE as in mouse the most prominent site of calcification is vibrissae, which is not 
present in humans. The authors correctly selected another model, the Enpp1-/- mice for their study. 
However, oral administration has only a relative minor effect on the progression of ectopic 
calcification in this model. I have included specific comments below.  
 
1. The Enpp1-/- mouse is a more suitable model for this study as the Abcc6-/- mice are not the best 
model for human ectopic calcification caused by low PPi levels. One weakness of the study lies in 
the fact that the effects of PPi treatments on the phenotype of Enpp1-/- mice is relatively mild. The 
authors did not show how the initiation and progression of calcification in other more relevant soft 
tissues (e.g. blood vessel and joints) in Enpp1-/- mice are affected by the treatment. These analyses 
can be performed by histology and some morphometric analyses. It would strengthen the paper 
significantly if the authors can show that calcification at these sites can be significantly reduced by 
oral PPi treatment.  
 
2. In Figure 1, it will be important to show the time needed to get the plasma PPi level back to the 
basal level after the oral administration.  
 
3. Extracellular PPi level is maintained by enzymes like ENPP1 as well as transporter ANK. 
Surprisingly, ANK and its mode of action were not mentioned in the paper.  
 
4. Page 3: "Inactivating mutations in the genes encoding enzymes involved in PPi homeostasis result 
in rare hereditary calcification disorders." Please provide references to diseases in addition to GACI 
and PXE.  
 
5. Gamma glutamyl carboxylase (GGCX) gene dosage has been shown to affect the calcification 
phenotype of Abcc6-/- mice. The current findings need to be discussed in light of this previous 
finding.  
 
6. In Figure 2, histological analyses with von Kossa staining should be performed to show heart 
calcification. What is the chemical nature of the deposited mineral? Is it hydroxyapatite or 
amorphous mineral?  
 
7. Please include scale bars in the histological and tissue images.  
 
 
Referee #3 (Comments on Novelty/Model System):  
 
The only new information in this study is the oral administration of PPi. The potential benecifial 
effect of PPi on prevention of vascular calcification is already know.  
 
Referee #3 (Remarks):  
 
In this study, Dedinszki et al show that oral pyrophosphate is absorbed and inhibits tissue 
calcification. Administering PPi in drinking water in two experimental animal models, the authors 
observe reduction in calcifications both in Abcc6-/- and Enpp1-/- mice. In addition, they also note 
uptake of PPi in humans after oral administration. This is indeed the major message of this paper, 
since various authors have already shown that the administration of exogenous PPi decreases 
vascular calcification in experimental models. In addition a number of key issues and concerns 
remain  
1. Title should be more specific. For example ,include ... "in mice models". In its present form it 
could be misleading (they only show effects in mice).  
2. µM and mM units should be replaced by µmol/L and mmol/L respectively, both in text and 
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figures.  
3. Please provide more information about the conditions of human experiments: fasting?  
4. Since the novelty of this study resides in the via of PPi administration, a more solid 
pharmacokinetic study should be performed (time course and doses response, both in human and 
mice).  
5. Please provide more information about the conditions of oral administration in mice. For 
example: in experiment shown in Figure 2C 1) ,how often was the fresh PPi solution prepared, 
daily? 2) Does the PPI in water degrade over time?  
6. Since PPi could be degraded in the water (figure 2), authors should be analyzed the plasmatic 
parameters involved in Ca/Pi homeostasis including, mainly, calcium and phosphate levels ,and also 
VitD or PTH levels. Ten mmol / L PPi could be 20 mmol / L Pi and the mice drank over 20 weeks 
and therefore The reduction in calcium content in tissue could be also explained by alteration 
(reduction) in calcium homeostasis by long exposition to 10 mmol/L PPi or Pi.  
7. Please include more information about calcium determination in Methods section. 
 
 
1st Revision - authors' response 25 April 2017 

Referee #1 
 
1. Comment should be made as to what the transport ligand for ABCC6 is...or may be...  
Now we added into the text in the Introduction: 
“The liver is the most important source of circulatory PPi, via a pathway depending on ABCC6-
mediated ATP release (Jansen et al, 2013; Jansen et al, 2014), though the exact molecular 
mechanism of ATP-relapse and the substrate of ABCC6 is not know.” 
 
2. FIGURE 3 F is not contributory...at least given the scant description of what the "phenotype" is 
in the mice. Could probably be removed.  
We have removed Figure 3F and replaced it with more relevant figure showing the results of 
calcification of the renal and hind limbs arteries (New Figure 3). The figure legend is modified 
accordingly. 
 
3. Editorial scrutiny to correct misuse of tenses, commas and some adverbs!  
We have performed extensive text-editing to avoid the mentioned errors. 
 
 
Referee #2 
 
1. The Enpp1-/- mouse is a more suitable model for this study as the Abcc6-/- mice are not the best 
model for human ectopic calcification caused by low PPi levels. One weakness of the study lies in 
the fact that the effects of PPi treatments on the phenotype of Enpp1-/- mice is relatively mild. The 
authors did not show how the initiation and progression of calcification in other more relevant soft 
tissues (e.g. blood vessel and joints) in Enpp1-/- mice are affected by the treatment. These analyses 
can be performed by histology and some morphometric analyses. It would strengthen the paper 
significantly if the authors can show that calcification at these sites can be significantly reduced by 
oral PPi treatment.  
We have executed experiments focusing on the calcification of the blood vessels, namely the arteries 
of the hind limbs (iliac and saphenous arteries…). The results of these experiments are documented 
in the Results section: “We detected a robust effect in the extent of calcification inhibition in the 
hind limb arteries and in the renal arteries. When PPi in as low as 0.3 mM concentration was 
provided during pregnancy, calcification was reduced to 12% of the levels found in the control 
group (hind limb arteries) and to 25% (renal arteries), i.e. resulted in 75-88% inhibition 
(Figure 3, Panels D, E, F, G, H and I).” 
The figure legend is modified accordingly. 
 
2. In Figure 1, it will be important to show the time needed to get the plasma PPi level back to the 
basal level after the oral administration.  
We have completed experiments on oral PPi uptake in human and found as indicated in the Results 
of the revised manuscript : “The time needed to get the plasma PPi back to the baseline level 
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was 240 minutes at dose 67 mg/kg and 360 minutes at dose 98 mg/kg (Figure 1A). These data 
indicate a dose- and time-dependent elevation of plasma PPi concentration.” 
 
3. Extracellular PPi level is maintained by enzymes like ENPP1 as well as transporter ANK. 
Surprisingly, ANK and its mode of action were not mentioned in the paper. 
We accept the referee’s criticism and  have included a sentence in the revised manuscript: “Other 
gene products are also involved in soft tissue calcification affecting PPi homeostasis: like ANK 
mediating the intracellular to extracellular channeling of PPi (Ho et al, 2000)”, though it does 
not  play a role in maintaining plasma PPi. 
 (Introduction) 
 
4. Page 3: "Inactivating mutations in the genes encoding enzymes involved in PPi homeostasis 
result in rare hereditary calcification disorders." Please provide references to diseases in addition 
to GACI and PXE.  
We have incorporated the following sentence in the Introduction of the revised manuscript: 
“Inactivating mutations in the genes encoding enzymes involved in PPi homeostasis result in 
rare calcification disorders which include: pseudoxanthoma elasticum (PXE, OMIM 264800),  
Generalized Arterial Calcification of Infancy (GACI, OMIM 208000), arterial calcification 
due to CD73 deficiency (ACDC, OMIM 211800), Hutchinson-Gilford Progeria Syndrome 
(HGPS, OMIM 176670). 
 
5. Gamma glutamyl carboxylase (GGCX) gene dosage has been shown to affect the calcification 
phenotype of Abcc6-/- mice. The current findings need to be discussed in light of this previous 
finding. 
The referee’s point is valid as Vitamin K-dependent glutamate carboxylation and serine 
phosphorylation convert the non-modified MGP to a protein with calcification inhibitor properties 
(Schurgers et al, 2007) and PXE-like calcification disorder with multiple coagulation factor 
deficiency is caused by mutation in the gene encoding gamma-glutamyl carboxylase, an enzyme 
responsible for carboxylation of MGP (Vanakker et al, 2007). However, since the Vitamin-K 
dependent pathway is not directly related to PPi-action, we decided not to discuss it in the revised 
manuscript. 
 
6. In Figure 2, histological analyses with von Kossa staining should be performed to show heart 
calcification. What is the chemical nature of the deposited mineral? Is it hydroxyapatite or 
amorphous mineral?  
We have preformed histological analysis on calfifying hearts and the images are shown on Figure 
2A.   
The chemical nature of of the deposited mineral is given in the revised manuscript: “The lesions 
showed hydroxyapatite crystal nature as determined by transmission electron microscopy 
(Aherrahrou, 2003).” 
 
7. Please include scale bars in the histological and tissue images.  
We have put scale bars on each histological and tissue images (Figures 2 and 3). 
 
 
Referee #3 
 
1. Title should be more specific. For example ,include ... "in mice models". In its present form it 
could be misleading (they only show effects in mice).  
Oral Pyrophosphate is Absorbed and Inhibits Connective Tissue Calcification in mice models  
(90 ch) Unfortunately, this exceeds the character limit of the title. Therefore we can not make this 
addition (unless the editor agrees with it). 
 
2. mM and mM units should be replaced by mmol/L and mmol/L respectively, both in text and 
figures 
It is not clear for us what is the Journal’s style 
 
3. Please provide more information about the conditions of human experiments: fasting?  
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The human uptake experiments were performed in fasting conditions, this is indicated now in the 
Results : “First we tested whether orally consumed PPi is absorbed in human. Healthy human 
volunteers (fasting) ingested...” and this is also stated in the Methods section. 
 
4. Since the novelty of this study resides in the via of PPi administration, a more solid 
pharmacokinetic study should be performed (time course and doses response, both in human and 
mice).  
We have preformed the experiments required by the Referee and the results of those are shown on 
Figure 1. In the Results section we included the major finding as : “These data indicate a dose- 
and time-dependent elevation of plasma PPi concentration. From the data presented in figure 
1A we calculated the following pharmacokinetic parameters: tmax=36.7+/-13.2 min, Cmax=3.9+/-
1.6 µM, t1/2 =44.7+/-16.7 min (single exponential decay) when 98 mg Na4PPi per kg body 
weight was given.” (in human). In mouse: “… we followed the uptake of PPi (50 mM, 200 µL) 
delivered directly to the stomach over time. PPi was rapidly absorbed from the stomach 
(Figure 1D) and, as expected, its plasma concentrations depended on the dose given (Figure 
1E).” 
 
5. Please provide more information about the conditions of oral administration in mice. For 
example: in experiment shown in Figure 2C 1), how often was the fresh PPi solution prepared, 
daily? 2) Does the PPI in water degrade over time? 
This information is now detailed in the Methods section of the revised manuscript as "Aliquots 
from the drinking water during the animal studies were checked for the PPi concentration and 
found to be stable for at least 4 days. PPi containing drinking water was changed every second 
day.” 
  
6. Since PPi could be degraded in the water (figure 2), authors should be analyzed the plasmatic 
parameters involved in Ca/Pi homeostasis including, mainly, calcium and phosphate levels ,and 
also VitD or PTH levels. Ten mmol / L PPi could be 20 mmol / L Pi and the mice drank over 20 
weeks and therefore The reduction in calcium content in tissue could be also explained by alteration 
(reduction) in calcium homeostasis by long exposition to 10 mmol/L PPi or Pi.  
We have agreed with the Editor in the consultation letter that that Ca, Pi and VitD or PTH levels 
will not be subjected to analyses in the present study. 
 
7. Please include more information about calcium determination in Methods section. 
Detailed information is given now in the Methods section on both types of calcium measurement 
(complexometry and histochemistry combined with morphometry) in the Methods section. 
“Ca-measurement 
Hearts of Abcc6-/- mice and the tissue blocks harboring the vibrissae of Enpp1-/- mice were 
digested in 0.15 N HCl for 48 hours and the calcium content was determined by 
complexometry using the Stanbio Calcium LiquiColor kit (Boerme, TX, USA) following the 
manufacturer's instructions. 
Calcification of the vibrissae of Abcc6-/- mice was quantified by histochemistry as described 
(Klement et al, 2005). Tissue blocks with the hair capsules (vibrissae) were removed, paraffin-
embedded, sectioned and stained with Alizarin Red to visualize calcium deposits. The extent of 
calcification was quantified by morphometry utilizing image analysis software FIJI 
(Schindelin et al, 2012). The extent of calcification around the vibrissae was quantified by two 
investigators in a blinded fashion. 
Determination of calcification of arteries in the hind limb of Enpp1-/- mice was performed by 
Alizarin Red staining as described in Kauffenstein et al, 2014. Individual images of the arteries 
were combined using Hugin-Panorama photo stitcher (Free Software Foundation, Inc., 
Boston, MA USA). The resulting images were then processed using ImageMagick 
(https://www.imagemagick.org).  
Kidney tissue sections, 4 µm, were stained by the Yasue procedure as described (Letavernier 
et al, 2016). Sections were perpendicular to interlobar arteries and 500 µm away from renal 
hilum. A morphometric analysis was performed (7- 13 fields) by using FIJI software 
(Schindelin et al, 2012). Results are expressed as the ratio of calcified area indexed to the 
whole kidney tissue area.” 
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2nd Editorial Decision 02 June 2017 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine.  
 
I asked reviewers 2 and 3 to re-evaluate your revised manuscript. We have now received the 
enclosed reports from reviewer 2. Unfortunately I failed to obtain a re-evaluation from reviewer 3. 
As a further delay cannot be justified, I am proceeding with the available evaluation.  
As you will see reviewers 2 is now globally supportive. As for reviewer 3, we have now considered 
your rebuttal at the editorial level, and found your actions and replies to be satisfactory and to 
address his/her concerns.  
 
I am therefore pleased to inform you that we will be able to accept your manuscript pending the 
following final amendments:  
 
1) Please add "P=" to all P values in the figures to increase comprehension.  
 
2) In response to your query on the title, I would not worry about specifying further since after all 
you do verify absorption in humans. Rather, I would like to propose an alternative title (see attached 
modified manuscript).  
 
3) In response to your query on figure 1 panels, I would leave as they are.  
 
4) In response to your query on how to cite the AJP paper, this is no longer a concern as it is now 
published.  
 
5) Please remove the bullet points from the reference list.  
 
6) The manuscript must include a statement in the Materials and Methods identifying the 
institutional and/or licensing committee approving the experiments, including any relevant details 
(like how many animals were used, of which gender, at what age, which strains, if genetically 
modified, on which background, housing details, etc). We encourage authors to follow the ARRIVE 
guidelines for reporting studies involving animals. Please see the EQUATOR website for details: 
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-
arrive-guidelines-for-reporting-animal-research/. Please make sure that ALL the above details are 
reported both in the manuscript and the checklist.  
 
7) For experiments involving human subjects the authors must identify the committee approving the 
experiments and include a statement that informed consent was obtained from all subjects and that 
the experiments conformed to the principles set out in the WMA Declaration of Helsinki 
[http://www.wma.net/en/30publications/10policies/b3/] and the NIH Belmont Report 
[http://ohsr.od.nih.gov/guidelines/belmont.html]. Any restrictions on the availability or on the use of 
human data or samples should be clearly specified in the manuscript. Any restrictions that may 
detract from the overall impact of a study or undermine its reproducibility will be taken into account 
in the editorial decision. Please make sure that ALL the above details are reported both in the 
manuscript and the checklist. Furthermore, please make sure that the details reported in the checklist 
(e.g. authorization number) are also reported in the manuscript.  
 
8) We encourage the publication of source data, with the aim of making primary data more 
accessible and transparent to the reader. Would you be willing to provide a PDF file per figure that 
contains the original, uncropped and unprocessed scans of all or at least the key gels used in the 
manuscript and/or source data sets for relevant graphs? The files should be labeled with the 
appropriate figure/panel number, and in the case of gels, should have molecular weight markers; 
further annotation may be useful but is not essential. The files will be published online with the 
article as supplementary "Source Data" files. If you have any questions regarding this just contact 
me.  
 
9) I have gone through your text and made some suggested changes (see attached) in the Title, 
Abstract and The Paper Explained sections of your manuscript to improve readability and impact. I 
would appreciate it if you could work from this version when preparing your revision. If you have 
any problems opening the file or tracking the changes, please let me know. I would also recommend 
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a final read by a native English speaker to weed out a few remaining grammar/spelling issues that I 
do not have the time to deal with.  
 
Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of 
your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #2 (Comments on Novelty/Model System):  
 
All critical aspects I have raised were appropriately addressed. 
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 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?

Is	
  the	
  variance	
  similar	
  between	
  the	
  groups	
  that	
  are	
  being	
  statistically	
  compared?

Yes

Since	
  in	
  animal	
  experiments	
  the	
  number	
  of	
  animals	
  are	
  low,	
  due	
  to	
  the	
  low	
  sample	
  sizes	
  we	
  used	
  
the	
  two-­‐tailed	
  nonparametric	
  Mann-­‐Whitney	
  test	
  to	
  compare	
  the	
  distributions	
  of	
  the	
  independent	
  
samples

NA

No	
  assumption	
  is	
  needed	
  on	
  variance	
  in	
  the	
  nonparametric	
  Man-­‐Whitney	
  test	
  we	
  have	
  used.

YOU	
  MUST	
  COMPLETE	
  ALL	
  CELLS	
  WITH	
  A	
  PINK	
  BACKGROUND	
  

In	
  the	
  human	
  uptake	
  experiments	
  sample	
  size	
  was	
  predetermined	
  as	
  10	
  (Figure	
  1,	
  panels	
  A	
  and	
  B).	
  
In	
  the	
  animal	
  experiments	
  the	
  sample	
  size	
  was	
  set	
  usually	
  to	
  7,	
  however	
  in	
  cases	
  when	
  preliminary	
  
experiments	
  suggested	
  large	
  differences	
  the	
  sample	
  was	
  reduced	
  to	
  5	
  (Figure	
  1	
  panels	
  C,D,	
  and	
  E	
  
and	
  Figure	
  2.).	
  The	
  non-­‐parametric	
  Mann-­‐Withney	
  statstics	
  was	
  used.
The	
  RCNS,	
  Hungarian	
  Academy	
  of	
  Sciences	
  Institutional	
  Animal	
  Care	
  and	
  Use	
  Committees	
  
approved	
  the	
  animal	
  studies	
  and	
  were	
  conducted	
  according	
  to	
  national	
  guidelines.	
  
C57BL/6J	
  mice,	
  designated	
  as	
  wild	
  type	
  were	
  derived	
  from	
  mice	
  purchased	
  from	
  The	
  Jackson	
  
Laboratories.	
  Abcc6-­‐/-­‐	
  mice	
  were	
  generated	
  on	
  129/Ola	
  background	
  and	
  backcrossed	
  into	
  a	
  
C57BL/6J	
  >10	
  times.	
  Ttw	
  (Enpp1-­‐/-­‐)	
  mice	
  (Okawa	
  et	
  al,	
  1998)	
  were	
  bred	
  heterozygous	
  due	
  to	
  the	
  Samples	
  were	
  excluded	
  only	
  for	
  technical	
  reasons,	
  eg.	
  if	
  hemolysis	
  of	
  the	
  collected	
  blood	
  sample	
  
was	
  observed.

Animals	
  were	
  randomly	
  assigned	
  to	
  treated	
  or	
  non-­‐treated	
  group.	
  When	
  treatment	
  started	
  before	
  
pregnancy,	
  randomization	
  of	
  offsprings	
  occured	
  per	
  se.

see	
  3.

The	
  calcified	
  vibrissae	
  hair	
  capsules	
  and	
  the	
  calcified	
  arteries	
  were	
  independently	
  identified	
  and	
  
calcification	
  was	
  determined	
  by	
  two	
  investigators	
  in	
  a	
  blinded	
  fashion.	
  (Figure	
  2,	
  panel	
  C,	
  D;	
  Figure	
  
3	
  panel	
  A,	
  B,	
  C,	
  E	
  and	
  F).

Blinding	
  was	
  followed	
  as	
  described	
  under	
  4.a.

definitions	
  of	
  statistical	
  methods	
  and	
  measures:

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.
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

Please	
  fill	
  out	
  these	
  boxes	
  	
  (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).

C-­‐	
  Reagents

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.

the	
  exact	
  sample	
  size	
  (n)	
  for	
  each	
  experimental	
  group/condition,	
  given	
  as	
  a	
  number,	
  not	
  a	
  range;
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.).

Each	
  figure	
  caption	
  should	
  contain	
  the	
  following	
  information,	
  for	
  each	
  panel	
  where	
  they	
  are	
  relevant:

2.	
  Captions

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.

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.

Please	
  ensure	
  that	
  the	
  answers	
  to	
  the	
  following	
  questions	
  are	
  reported	
  in	
  the	
  manuscript	
  itself.	
  We	
  encourage	
  you	
  to	
  include	
  a	
  
specific	
  subsection	
  in	
  the	
  methods	
  section	
  for	
  statistics,	
  reagents,	
  animal	
  models	
  and	
  human	
  subjects.	
  	
  

In	
  the	
  pink	
  boxes	
  below,	
  provide	
  the	
  page	
  number(s)	
  of	
  the	
  manuscript	
  draft	
  or	
  figure	
  legend(s)	
  where	
  the	
  
information	
  can	
  be	
  located.	
  Every	
  question	
  should	
  be	
  answered.	
  If	
  the	
  question	
  is	
  not	
  relevant	
  to	
  your	
  research,	
  
please	
  write	
  NA	
  (non	
  applicable).
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  is	
  used	
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  good	
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  and	
  to	
  improve	
  the	
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  of	
  published	
  results.	
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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	
  accession	
  codes	
  for	
  deposited	
  data.	
  See	
  author	
  guidelines,	
  under	
  ‘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.	
  As	
  far	
  as	
  possible,	
  primary	
  and	
  referenced	
  data	
  should	
  be	
  formally	
  cited	
  in	
  a	
  Data	
  Availability	
  section.	
  Please	
  state	
  
whether	
  you	
  have	
  included	
  this	
  section.

Examples:
Primary	
  Data
Wetmore	
  KM,	
  Deutschbauer	
  AM,	
  Price	
  MN,	
  Arkin	
  AP	
  (2012).	
  Comparison	
  of	
  gene	
  expression	
  and	
  mutant	
  fitness	
  in	
  
Shewanella	
  oneidensis	
  MR-­‐1.	
  Gene	
  Expression	
  Omnibus	
  GSE39462
Referenced	
  Data
Huang	
  J,	
  Brown	
  AF,	
  Lei	
  M	
  (2012).	
  Crystal	
  structure	
  of	
  the	
  TRBD	
  domain	
  of	
  TERT	
  and	
  the	
  CR4/5	
  of	
  TR.	
  Protein	
  Data	
  Bank	
  
4O26
AP-­‐MS	
  analysis	
  of	
  human	
  histone	
  deacetylase	
  interactions	
  in	
  CEM-­‐T	
  cells	
  (2013).	
  PRIDE	
  PXD000208
22.	
  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.

23.	
  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.

The	
  human	
  uptake	
  studies	
  were	
  approved	
  by	
  the	
  National	
  Review	
  Board	
  of	
  the	
  Ministry	
  of	
  Health,	
  
Hungary	
  (ETT	
  TUKEB).	
  The	
  actual	
  permit	
  based	
  on	
  the	
  above	
  approval	
  has	
  been	
  issued	
  by	
  National	
  
Public	
  Health	
  and	
  Medical	
  Officer	
  Service	
  (ÁNTSZ,	
  authorization	
  number:	
  IF-­‐15816-­‐4/2016).	
  

Informed	
  consent	
  was	
  obtained	
  from	
  each	
  volunteer	
  prior	
  to	
  the	
  study	
  and	
  experiments	
  
conformed	
  to	
  the	
  principles	
  of	
  Declaration	
  of	
  Helsinki	
  what	
  is	
  indicated	
  in	
  the	
  IF-­‐15816-­‐4/2016	
  
document	
  (see	
  poin	
  11.)	
  

NA

NA

NA

NA

No

All	
  patient	
  samples	
  were	
  handled	
  in	
  anonymized	
  form	
  also	
  approved	
  by	
  the	
  IF-­‐15816-­‐4/2016	
  	
  
document	
  and	
  being	
  destroyed	
  when	
  the	
  study	
  is	
  finished.

NA

NA

NA

NA

NA

NA

NA

C57BL/6J	
  mice	
  were	
  derived	
  from	
  mice	
  purchased	
  from	
  The	
  Jacksons	
  Laboratories.	
  Abcc6-­‐/-­‐	
  mice	
  
were	
  generated	
  on	
  129/Ola	
  background	
  and	
  backcrossed	
  into	
  a	
  C57BL/6J	
  >10	
  times.	
  Ttw	
  mice	
  
(Okawa	
  et	
  al,	
  1998)	
  were	
  obtained	
  from	
  Ttw+/-­‐	
  mating	
  and	
  each	
  offspring	
  was	
  genotyped.	
  Both	
  
male	
  and	
  female,	
  age-­‐matched	
  Abcc6-­‐/-­‐,	
  Ttw	
  and	
  wild	
  type	
  mice	
  were	
  used.	
  
All	
  animals	
  were	
  housed	
  in	
  approved	
  animal	
  facilities	
  at	
  the	
  Research	
  Centre	
  for	
  Natural	
  Sciences,	
  
Hungarian	
  Academy	
  of	
  Sciences.	
  Mice	
  were	
  kept	
  under	
  routine	
  laboratory	
  conditions	
  with	
  12	
  hour	
  
light-­‐dark	
  cycle	
  with	
  ad	
  libitum	
  access	
  to	
  water	
  and	
  chow.

The	
  RCNS,	
  Hungarian	
  Academy	
  of	
  Sciences	
  Institutional	
  Animal	
  Care	
  and	
  Use	
  Committees	
  
approved	
  the	
  animal	
  studies.	
  Experiments	
  have	
  been	
  conducted	
  according	
  to	
  national	
  guidelines.	
  

Confirmed

G-­‐	
  Dual	
  use	
  research	
  of	
  concern

F-­‐	
  Data	
  Accessibility

D-­‐	
  Animal	
  Models

E-­‐	
  Human	
  Subjects
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