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2nd Jun 20211st Editorial Decision

2nd Jun 2021 

Dear Prof. Chai, 

Thank you for the submission of your manuscript  to EMBO Molecular Medicine. We have now
received feedback from the three reviewers who agreed to evaluate your manuscript . As you will
see from the reports below, the referees acknowledge the interest  of the study but also raise
serious and part ially overlapping concerns that should be addressed in a major revision.
Furthermore, I would like you to consider publishing your manuscript  as a scient ific report  (3 figures,
~22000 characters), for more informat ion please check our "Author Guidelines". 
ht tps://www.embopress.org/page/journal/17574684/authorguide#reportsart icleguide. 

Further considerat ion of a revision that addresses reviewers' concerns in full will entail a second
round of review. 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
frustrat ions in the end, I would strongly advise against  returning an incomplete revision. 

We would welcome the submission of a revised version within three months for further
considerat ion. However, we realize that the current situat ion is except ional on the account of the
COVID-19/SARS-CoV-2 pandemic. Please let  us know if you require longer to complete the revision.

I look forward to receiving your revised manuscript . 

Yours sincerely, 

Zeljko Durdevic 



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

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

Some differences between pat ient and animal model. 
Conclusions on BSEP/MRP2 trafficking that would require cellular models as 'internalizat ion'is a 
dynamic process, while only stat ic data is provided. 

Impact is unclear as no data is provided how often Sema7A mutat ions could lead to PFIC. This is in 
itself already a rare disease, so this issue is difficult to answer and not required for a first paper 
ident ifying a novel disease-causing gene variant I think. Highly novel and important though 

The molecular explanat ion for cholestasis is somewhat preliminary and if not bet t ter addressed, I 
would recommend this paper for a short report instead. 

Referee #1 (Remarks for Author): 

The present study describes a genome-wide mutat ional analysis in a single pat ient with PFIC like 
cholestasis. They ident ified Semaphorin 7A as a putat ive causal gene, confirm a causal relat ion 
with respect to liver damage using KO mice and invest igate the underlying mechanism by studying 
the role of Semaphorin on trafficking of 2 pivotal bile salt excret ion proteins; BSEP and MRP2. The 
ident ificat ion of Semaphorin 7A as a novel PFIC gene is novel and fascinat ing, and opens mult iple 
avenues for future studies with possible therapeut ic implicat ions. 

Major comments. 
The molecular explanat ion linking Sema7a dysfunct ion to BSEP/MDSR2 trafficking is not very 
convincing. Data is not very clear, with much background signal and also effects in heterozygous 
animals. Important ly, no data on protein internalizat ion is provided at all, while this conclusion is 
stated in both the abst ract and discussion. No rat ionale that links sema7a to canalicular proteins is 
provided. 

The paper seems to cont radict earlier observat ions that Sema7A deficiency is protect ive against 
liver injury in BDL and CCL4 induced liver damage. The authors explain this apparent discrepancy 
by stat ing that the R145W variant may be a gain of funct ion variant . This hypothesis should be 
further explored using a Sema7A dosing in BSEP expressing cell models and seems not to match 
well with a recessive mode of inheritance. 



Minor comments 
The liver phenotype of the Sema7a_R145W mice is different from the pat ients with respect to
bilirubin levels. This is somewhat remarkable as hyperbilirubinemia is described for Slc10a1
deficiency (which is present in the pat ient). Are similar differences due to species differences and
also observed with other PFIC genes? 

The PFIC phenotype is different from PFIC1/2 in the sense that pruritus was absent. This should be
discussed. 

Recent data that Sema7A is crucial for resolut ion of severe inflammation (PNAS 2021; PMID:
33637648) should be discussed as inflammation plays a role in cholestat ic liver injury.. 

Referee #2 (Comments on Novelty/Model System for Author): 

In general the study is of interest  but lack a mechanist ic explanat ion ofm the findings. 

Referee #2 (Remarks for Author): 

This study reports on the characterizat ion of a Semaphorin 7a mutat ion in a female infant showing
features of liver injury and cholestasis at  2 months of age. The clinical syndrome is marked by
increased levels of AST and ALT and total bile acids (TBA) in the blood. Both the father and the
mother had normal AST and ALT and TBA. Liver histopathology also revealed a robust hydropic
degenerat ion in hepatocytes and increased accumulat ion of conjugated BA in the liver, while
immunoshistochemistry in mice demonstrated an internalizat ion of canalicular membrane BSEP and
MRP2 . 
Gene sequencing revealed a mutat ion in the semaphoring 7a gene. The newly ident ified mutat ion is
a homozygous p.R148W mutat ion in SEMA7A, and SEMA7A R145W homozygous mice, displayed
similar histopathology features than the pat ients, including a hydropic degenerat ion of hepatocytes
and increased accumulat ion of intrahepat ic BA. 
The data suggest that  SEMA7AR148W homozygous mutat ion is a new genet ic determinant of
cholestat ic liver injury. 
The data reported are of interest . 
My comments are the detailed here: 
1. The first  sentence of Discussion is an over-interpretat ion of the results: "Here, we first  reported a
case of familial cholestasis caused by a homozygous p.R148W mutat ion in SEMA7A, and provided
evidence of its pathophysiologic mechanism. This new genet ic cholestat ic disorder is characterized
by (1) elevated levels of serum ALT, AST, and TBA (Fig.2A-C and Tables.3&S13); (2) striking
hydropic degenerat ion in hepatocytes and increased accumulat ion of conjugated BA in the liver
(Fig.2D&E and Table.4); and (3) internalizat ion of canalicular membrane BSEP and MRP2
(Figs.3D&E". The authors have no data on the histopathology of the pat ient  described in this
report , therefore there is no informat ion on point  2 and 3. This need to be amended and the same
should be done in the abstract  and throughout the manuscript .
2. Also the fact  that  the pat ient  has a homozygous p.S267F mutat ion in SLC10A1, which leads to
very close clinical pattern, does not allow a clear separat ion between the two syndromes. This
suggest a caut ionary approach on the t it le and abstract . The abstract  should inform the readers
that the pat ients had both mutat ions.



3. Page 16, the human mutat ion SEMA7AR148W is described as a "gain of funct ion" mutat ion. The
pat ient harboring this mutat ion had cholestasis and therefore the mutat ion should lead to some
degree of loss of funct ion. Part icularly if the SEMA7AR148W prevents insert ion of BSEP and MRP2
in the canalicular membrane of hepatocytes. Please clarify.
4. A previous study has shown that lack of semaforin7a is protect ive again cholestasis in mice,
which is in contrast  with the data shown in this paper. Refence made to this paper in page 15 is
wrong since the paper is cited in ref. 7 (not 6). Furthermore, this paper has been crit icized because
extensive image duplicat ions:
ht tps://pubpeer.com/publicat ions/089AD44F94ECA4B33A4BF1718F644E. I will suggest to remove
it  from reference.
5. One limitat ion of the study is the lack of a mechanism explaining how SEM7A regulates BSEP
insert ion at  the canalicular membrane. The structure shown in Figure 1D-F is poorly informat ive.
6. Table 4, shows a disproport ionate increase of TCDCA over TMCA, suggest ing an impaired
conversion of CDCA to MCA. Does the authors have data on Cyp2c70?
7. How the authors explain different ial regulat ion of Ost and Mrp4 in figure 2

Referee #3 (Comments on Novelty/Model System for Author): 

We constant ly learn about novel mutat ions. Many of these are variants of unknown significance.
The locus the authors describe is interest ing but they cannot convincingly correlate the in vit ro and
in silico findings to a human clinical phenotype. 

Referee #3 (Remarks for Author): 

This is potent ially an interest ing finding however I see several drawbacks that should be addressed
before publicat ion: 
1. There is no convincing correlat ion of the in vit ro and in silico findings to the clinical phenotype in
the child. Histopathology and longitudinal clinical data is missing in part icular as previous publicat ion
on this gene suggested alleviat ion of cholestasis rather than a PFIC phenotype.
2. Suggest you follow the report ing guidelines with (equator network)
3. The language needs revision.
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Responses to the Editor: 

As you will see from the reports below, the referees acknowledge the interest of the study but also raise 

serious and partially overlapping concerns that should be addressed in a major revision. Furthermore, I 

would like you to consider publishing your manuscript as a scientific report (3 figures, ~22000 

characters), for more information please check our "Author Guidelines". 

Response: Thank you very much for the suggestion, we now have revised the manuscript and submit it 

as a scientific report. 

Responses to the Reviewer 1 

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

Some differences between patient and animal model. 

Conclusions on BSEP/MRP2 trafficking that would require cellular models as 'internalization' is a 

dynamic process, while only static data is provided. 

Impact is unclear as no data is provided how often Sema7A mutations could lead to PFIC. This is in 

itself already a rare disease, so this issue is difficult to answer and not required for a first paper 

identifying a novel disease-causing gene variant I think. Highly novel and important though 

The molecular explanation for cholestasis is somewhat preliminary and if not better addressed, I would 

recommend this paper for a short report instead. 

Response: Thank you for your positive comments and constructive suggestions. Now, the manuscript 

has been revised as a short report. 

Referee #1 (Remarks for Author): 

The present study describes a genome-wide mutational analysis in a single patient with PFIC like 

cholestasis. They identified Semaphorin 7A as a putative causal gene, confirm a causal relation with 

respect to liver damage using KO mice and investigate the underlying mechanism by studying the role of 

Semaphorin on trafficking of 2 pivotal bile salt excretion proteins; BSEP and MRP2. The identification 

17th Aug 20211st Authors' Response to Reviewers
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of Semaphorin 7A as a novel PFIC gene is novel and fascinating, and opens multiple avenues for future 

studies with possible therapeutic implications. 

Response: We greatly appreciate your positive review of our manuscript. 

Major comments. 

1. The molecular explanation linking Sema7a dysfunction to BSEP/MDSR2 trafficking is not very

convincing. Data is not very clear, with much background signal and also effects in heterozygous 

animals. Importantly, no data on protein internalization is provided at all, while this conclusion is stated 

in both the abstract and discussion. No rationale that links sema7a to canalicular proteins is provided. 

Response: We agree with your professional comment that no direct evidence demonstrates Bsep and 

Mrp2 “protein internalization”. However, we observed that reduced expression of canalicular membrane 

Bsep and Mrp2 in Sema7aR145W homozygous mouse livers. Therefore, we have modified the phrase 

“internalization of canalicular membrane Bsep and Mrp2” to “reduced the expression of canalicular 

membrane Bsep and Mrp2” in the Abstract, Results, and Discussion sections of the revised manuscript. 

We also performed additional experiments to examine the role of Sema7a in Bsep and Mrp2 expression. 

Specifically, (1) Multiplex IF analysis in liver sections of WT and Sema7aR145W homozygous mice 

(Fig.2E), as well as Western-blotting analysis (Fig.2D), clearly indicated that Sema7aR145W homozygous 

mutation reduced the expression of canalicular Bsep and Mrp2 in mouse livers. Because of the 

background signal and effects in heterozygous mice, we replaced the low resolution of IHC images 

(former Fig.3E) with the high solution of multiplex IF images (Fig.2E). (2) Sema7aR145W homozygous 

mutation also reduced canalicular membrane Bsep and Mrp2 expression in mouse primary hepatocytes 

in sandwich cultures (Fig.2F). (3) Over-expression of SEMA7A_R148W protein markedly reduced the 

levels of Bsep and Mrp2 on canalicular membrane in a dose dependent manner in primary mouse WT 

hepatocytes in collagen sandwich cultures, when compared to SEMA7A_WT expression construct 

transfected cells (Fig.2G). Based on these observations, we concluded that Sema7aR145W homozygous 

mutation reduced the expression of canalicular membrane Bsep and Mrp2 in hepatocytes.  

Moreover, previous studies have indicated that activation of PKCs reduces canalicular membrane 
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expression of BSEP and MRP2 by a post-translational mechanism in cholestatic hepatocytes (Chai et al, 

2015; Crocenzi et al, 2008; Kubitz et al, 2004; Perez et al, 2006). Indeed, we also observed intrahepatic 

cholestasis (Table.1 and Table.EV16) and the activated PKCδ/ε signaling (Fig.EV4A) in Sema7aR145W 

homozygous mice, implying that Sema7aR145W homozygous mutation might activate the PKCδ/ε 

signaling. This hypothesis was verified in Sema7aR145W homozygous mouse primary hepatocytes and 

human HepG2 cells transfected with SEMA7A_R148W expression construct (Fig.EV4B&C). Therefore, 

we propose that Sema7aR145W mutation reduces canalicular membrane Bsep and Mrp2 expression by 

activating the PKCδ/ε signaling in hepatocytes, although the details remain to be revealed. We have 

added these new data in the revised manuscript. 

 

References: 

Chai J, Cai SY, Liu X, Lian W, Chen S, Zhang L, Feng X, Cheng Y, He X, He Y et al (2015) Canalicular 

membrane MRP2/ABCC2 internalization is determined by Ezrin Thr567 phosphorylation in human 

obstructive cholestasis. J Hepatol 63: 1440-1448 

Crocenzi FA, Sanchez Pozzi EJ, Ruiz ML, Zucchetti AE, Roma MG, Mottino AD, Vore M (2008) 

Ca(2+)-dependent protein kinase C isoforms are critical to estradiol 17beta-D-glucuronide-induced 

cholestasis in the rat. Hepatology 48: 1885-1895 

Kubitz R, Saha N, Kuhlkamp T, Dutta S, vom Dahl S, Wettstein M, Haussinger D (2004) 

Ca2+-dependent protein kinase C isoforms induce cholestasis in rat liver. J Biol Chem 279: 

10323-10330 

Perez LM, Milkiewicz P, Elias E, Coleman R, Sanchez Pozzi EJ, Roma MG (2006) Oxidative stress 

induces internalization of the bile salt export pump, Bsep, and bile salt secretory failure in isolated rat 

hepatocyte couplets: a role for protein kinase C and prevention by protein kinase A. Toxicol Sci 91: 

150-158 

 

2. The paper seems to contradict earlier observations that Sema7A deficiency is protective against liver 

injury in BDL and CCL4 induced liver damage. The authors explain this apparent discrepancy by 

stating that the R145W variant may be a gain of function variant. This hypothesis should be further 

explored using a Sema7A dosing in BSEP expressing cell models and seems not to match well with a 

recessive mode of inheritance. 
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Response: We thank you for your critical comments and professional suggestions, which allowed us to 

improve the manuscript. We have now performed additional experiments to further test our hypothesis 

according to your suggestions. First, over-expression of SEMA7A_R148W or SEMA7A_WT protein 

remarkably reduced canalicular membrane Bsep and Mrp2 expression in a dose dependent manner in 

primary mouse hepatocyte collagen sandwich cultures (Fig.2G). Second, in the same dose transfection, 

the levels of canalicular membrane Bsep and Mrp2 protein expression were substantially lower in 

primary hepatocytes in sandwich cultures transfected with SEMA7A_R148W construct than that of with 

SEMA7A_WT construct (Fig.2G). Third, Sema7aR145W (human R148W) homozygous mutation activated 

the PKCδ/ε signaling in mouse primary hepatocytes and human HepG2 cells (Fig.EV4B&C). Therefore, 

we speculate that the Sema7aR145W mutation is a gain-of-function mutation. Furthermore, Sema7aR145W 

homozygous mice displayed an intrahepatic cholestatic phenotype (Table.1 and EV16). Conversely, 

Sema7a deficiency in mice would protect against cholestatic liver injury, in agreement with observations 

seen in the Sema7a knockout mice. Regarding the issue of recessive inheritance, we need to collect and 

analyze additional patients in the future. We have added these new data and made the corresponding 

changes in the revised manuscript. 

Minor comments 

1. The liver phenotype of the Sema7a_R145W mice is different from the patients with respect to bilirubin

levels. This is somewhat remarkable as hyperbilirubinemia is described for Slc10a1 deficiency (which is 

present in the patient). Are similar differences due to species differences and also observed with other 

PFIC genes? 

Response: We agree that there is a difference in serum bilirubin levels between Sema7aR145W mice and 

the child patient. Slc10a1 deficiency displayed hypercholanemia but not hyperbilirubinemia or liver injury 

(Vaz et al, 2015; Liu et al, 2017). Previous studies have shown an elevation in serum levels of total bile 

acids and/or bilirubin in PFIC patients and mouse models, such as PFIC3 (Aronson et al, 2019; Baker et 

al, 2018). Similar to other PFIC phenotype (e.g. PFIC3), Sema7aR145W homozygous mice also displayed 

the elevated levels of serum total BA and bilirubin, as well as serum ALT and AST. However, the child 

patient with this new PFIC exhibited the elevated levels of serum total BA, ALT and AST, but not bilirubin. 
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The differences may stem from species differences or the early stage of the new PFIC in this patient. 

References: 

Aronson S, Bakker R, Shi X, Duijst S, Ten Bloemendaal L, de Waart D, Verheij J, Ronzitti G, Oude 

Elferink R, Beuers U et al (2019) Liver-directed gene therapy results in long-term correction of 

progressive familial intrahepatic cholestasis type 3 in mice. J Hepatol 71: 153-162 

Baker A, Kerkar N, Todorova L, Kamath BM, Houwen RHJ (2018) Systematic review of progressive 

familial intrahepatic cholestasis. Clin Res Hepatol Gastroenterol 43: 20-36 

Liu RH, Chen CM, Xia XF, Liao QJ, Wang Q, Newcombe PJ, Xu SH, Chen MH, Ding Y, Li XY et al (2017) 

Homozygous p.Ser267Phe in SLC10A1 is associated with a new type of hypercholanemia and 

implications for personalized medicine. Sci Rep 7: 9214 

Vaz FM, Paulusma CC, Huidekoper H, de Ru M, Lim C, Koster J, Ho-Mok K, Bootsma AH, Groen AK, 

Schaap FG et al (2015) Sodium taurocholate cotransporting polypeptide (SLC10A1) deficiency: 

conjugated hypercholanemia without a clear clinical phenotype. Hepatology 61: 260-267 

2. The PFIC phenotype is different from PFIC1/2 in the sense that pruritus was absent. This should be

discussed. 

Response: Thank you for your helpful suggestion. Indeed, we did not observe pruritus in the child 

patient, which presented in some cases with other PFIC types, such as PFIC1-3. El-Guindi et al (2016) 

reported a 35.3% incidence of pruritus in a PFIC2 cohort of 17 patients. Therefore, additional patients 

need to be collected and analyzed. As suggested, we have discussed pruritus in the Discussion section. 

References: 

El-Guindi MA, Sira MM, Hussein MH, Ehsan NA, Elsheikh NM (2016) Hepatic immunohistochemistry of 

bile transporters in progressive familial intrahepatic cholestasis. Ann Hepatol 15: 222-229 

3. Recent data that Sema7A is crucial for resolution of severe inflammation (PNAS 2021; PMID:

33637648) should be discussed as inflammation plays a role in cholestatic liver injury. 
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Response: Thank you for pointing this out. We have included this new reference and discussed the 

inflammatory role of Sema7a in the Discussion section of the revised manuscript.  

Comments/concerns from Reviewer 2 

Referee #2 (Comments on Novelty/Model System for Author): 

In general the study is of interest but lack a mechanistic explanation of the findings. 

Response: We thank you for your positive and critical comments. We have performed additional 

experiments and tried our best to provide a mechanistic explanation based on our data. Also, we 

modified the manuscript into a short report, because of the lack of detail mechanisms. 

Referee #2 (Remarks for Author): 

This study reports on the characterization of a Semaphorin 7a mutation in a female infant showing 

features of liver injury and cholestasis at 2 months of age. The clinical syndrome is marked by increased 

levels of AST and ALT and total bile acids (TBA) in the blood. Both the father and the mother had 

normal AST and ALT and TBA. Liver histopathology also revealed a robust hydropic degeneration in 

hepatocytes and increased accumulation of conjugated BA in the liver, while immunohistochemistry in 

mice demonstrated an internalization of canalicular membrane BSEP and MRP2. 

Gene sequencing revealed a mutation in the semaphoring 7a gene. The newly identified mutation is a 

homozygous p.R148W mutation in SEMA7A, and SEMA7A R145W homozygous mice, displayed similar 

histopathology features than the patients, including a hydropic degeneration of hepatocytes and 

increased accumulation of intrahepatic BA. 

The data suggest that SEMA7AR148W homozygous mutation is a new genetic determinant of cholestatic 

liver injury. 

The data reported are of interest. 

Response: Thank you for your positive comments. 
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My comments are the detailed here: 

1. The first sentence of Discussion is an over-interpretation of the results: "Here, we first reported a

case of familial cholestasis caused by a homozygous p.R148W mutation in SEMA7A, and provided 

evidence of its pathophysiologic mechanism. This new genetic cholestatic disorder is characterized by (1) 

elevated levels of serum ALT, AST, and TBA (Fig.2A-C and Tables.3&S13); (2) striking hydropic 

degeneration in hepatocytes and increased accumulation of conjugated BA in the liver (Fig.2D&E and 

Table.4); and (3) internalization of canalicular membrane BSEP and MRP2 (Figs.3D&E". The authors 

have no data on the histopathology of the patient described in this report, therefore there is no 

information on point 2 and 3. This need to be amended and the same should be done in the abstract and 

throughout the manuscript. 

Response: We agree with the reviewer and appreciate your suggestions. Accordingly, we have 

removed the point 2 and 3, and made the corresponding changes in the manuscript. 

2. Also the fact that the patient has a homozygous p.S267F mutation in SLC10A1, which leads to very

close clinical pattern, does not allow a clear separation between the two syndromes. This suggest a 

cautionary approach on the title and abstract. The abstract should inform the readers that the patients 

had both mutations. 

Response: We appreciate your professional advice. We have made changed the Abstract accordingly. 

3. Page 16, the human mutation SEMA7A R148W is described as a "gain of function" mutation. The

patient harboring this mutation had cholestasis and therefore the mutation should lead to some degree 

of loss of function. Particularly if the SEMA7A R148W prevents insertion of BSEP and MRP2 in the 

canalicular membrane of hepatocytes. Please clarify. 

Response: We have studied your thoughtful comments carefully. After performing additional 

experiments, our data supported that SEMA7AR148W may be a “gain of function” mutation as addressed 

the question 2 from Reviewer #1. Briefly, over-expression of SEMA7A_R148W or SEMA7A_WT protein 

markedly decreased canalicular Bsep and Mrp2 proteins in primary mouse hepatocytes in sandwich 
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cultures in a dose-dependent manner, particularly after over-expression of the mutant (Fig.2G). Cell 

culture experiments for Sema7aR145W primary mouse hepatocytes and human HepG2 cells transfected 

with SEMA7A_R148W construct revealed that this mutation also increased PKCδ/ε activities 

(Fig.EV4B&C). Furthermore, Sema7aR145W homozygous mice displayed an intrahepatic cholestatic 

phenotype with reduction in the levels of canalicular membrane Bsep and Mrp2 expression (Fig.2D, 

Table.1, and Table EV16). Therefore, the gain-of-function mutation of Sema7aR145W may cause 

cholestasis by repressing of hepatic Bsep and Mrp2 expression. We have added these new data and 

discussed these points in the revised manuscript. 

4. A previous study has shown that lack of semaforin7a is protective again cholestasis in mice, which is

in contrast with the data shown in this paper. Refence made to this paper in page 15 is wrong since the 

paper is cited in ref. 7 (not 6).  

Response: Thank you for pointing out the wrong citations, which has been corrected in the revised 

manuscript. As described above, we speculate that Sema7aR145W homozygous mutation is a 

gain-of-function mutation and causes intrahepatic cholestasis in mice. This would be consistent with that 

Sema7a deficiency protects mice against cholestatic liver injury. 

Furthermore, this paper has been criticized because extensive image duplications: 

https://pubpeer.com/publications/089AD44F94ECA4B33A4BF1718F644E. I will suggest to remove it 

from reference. 

Response: We appreciate your advice. Now, we have removed this reference in the revised manuscript. 

5. One limitation of the study is the lack of a mechanism explaining how SEMA7A regulates BSEP

insertion at the canalicular membrane. The structure shown in Figure 1D-F is poorly informative. 

Response: We have performed additional experiments to explore the preliminary mechanisms. We 

found that Sema7aR145W mutation markedly reduced the levels of canalicular membrane Bsep and Mrp2 

expression in primary mouse hepatocytes in sandwich cultures (Fig.2F), and increased PKCδ/ε activities 
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in mouse and human hepatocytes (Fig.EV4B&C). Moreover, many studies have demonstrated that PKC 

activation reduces canalicular Bsep and Mrp2 proteins in cholestatic hepatocytes (Chai et al, 2015; 

Crocenzi et al, 2008; Kubitz et al, 2004; Perez et al, 2006). Therefore, we speculate that Sema7aR145W 

homozygous mutation may reduce canalicular membrane Bsep and Mrp2 expression by increasing 

PKCδ/ε activities in hepatocytes. Accordingly, we have added these new data in the revised manuscript. 

Also, we modified the manuscript into a short report, because of the lack of detail mechanisms. 

References: 

Chai J, Cai SY, Liu X, Lian W, Chen S, Zhang L, Feng X, Cheng Y, He X, He Y et al (2015) Canalicular 

membrane MRP2/ABCC2 internalization is determined by Ezrin Thr567 phosphorylation in human 

obstructive cholestasis. J Hepatol 63: 1440-1448 

Crocenzi FA, Sanchez Pozzi EJ, Ruiz ML, Zucchetti AE, Roma MG, Mottino AD, Vore M (2008) 

Ca(2+)-dependent protein kinase C isoforms are critical to estradiol 17beta-D-glucuronide-induced 

cholestasis in the rat. Hepatology 48: 1885-1895 

Kubitz R, Saha N, Kuhlkamp T, Dutta S, vom Dahl S, Wettstein M, Haussinger D (2004) 

Ca2+-dependent protein kinase C isoforms induce cholestasis in rat liver. J Biol Chem 279: 

10323-10330 

Perez LM, Milkiewicz P, Elias E, Coleman R, Sanchez Pozzi EJ, Roma MG (2006) Oxidative stress 

induces internalization of the bile salt export pump, Bsep, and bile salt secretory failure in isolated rat 

hepatocyte couplets: a role for protein kinase C and prevention by protein kinase A. Toxicol Sci 91: 

150-158

6. Table 4 shows a disproportionate increase of TCDCA over TMCA, suggesting an impaired

conversion of CDCA to MCA. Does the authors have data on Cyp2c70? 

Response: Thank you for the constructive suggestion. We have now determined Cyp2c70 mRNA 

expression in mouse livers and found a significant decrease in in homozygous mice, when compared to 

WT and heterozygous mice (Fig.2C). We have added this new data in the revised manuscript. 

7. How the authors explain differential regulation of Ost and Mrp4 in figure 2
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Response: After reading the question, we carefully examined the original data about hepatic bile acid 

transporters. We noticed that there was an outlier in the heterozygous group that had affected the qPCR 

data of Ostβ and Mrp4 in the former figure 2. To address this issue, we repeated these experiments and 

corrected these results in the revised manuscript. 

Responses to the Reviewer 3 

Referee #3 (Comments on Novelty/Model System for Author): 

We constantly learn about novel mutations. Many of these are variants of unknown significance. The 

locus the authors describe is interesting but they cannot convincingly correlate the in vitro and in silico 

findings to a human clinical phenotype. 

Response: Thank you for your insightful and critical comments. We have added new clinical data as 

below and discussed this issue in the revised manuscript. 

Referee #3 (Remarks for Author): 

This is potentially an interesting finding however I see several drawbacks that should be addressed 

before publication: 

1. There is no convincing correlation of the in vitro and in silico findings to the clinical phenotype in the

child. Histopathology and longitudinal clinical data is missing in particular as previous publication on 

this gene suggested alleviation of cholestasis rather than a PFIC phenotype. 

Response: We greatly appreciate your critical comments and helpful suggestions. To address the 

concern, we performed additional experiments and collected new clinical data. Firstly, the child patient 

carried with a SEMA7AR148W homozygous mutation and displayed the elevated levels of serum ALT, AST 

and TBA (Table EV1). Secondly, Sema7aR145W homozygous mice also exhibited the elevated levels of 

serum ALT, AST and TBA (Table.1 and Fig.EV3) and intrahepatic cholestasis (Table.1), which 

recapitulated her clinical phenotypes. Thirdly, over-expression of SEMA7A_R148W protein in primary 
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mouse hepatocytes in sandwich cultures remarkably reduced the levels of canalicular membrane Bsep 

and Mrp2 expression in a dose-dependent manner (Fig.2G), compared to that of with SEMA7A_WT 

over-expression (Fig.2G). Furthermore, Sema7aR145W mutation increased PKCδ/ε activities in mouse 

and human hepatocytes (Fig.EV4B&C), supporting that the Sema7aR145W mutation is a gain-of-function 

mutation. Collectively, the Sema7aR145W mutation is gain-of-function mutation and can cause intrahepatic 

cholestasis in mice. Conversely, Sema7a deficiency in mice should attenuate cholestasis. 

We did not have histopathological data of the child patient because the patient health condition did not 

meet the requirements for liver biopsy. However, longitudinal clinical data were collected and added in 

the revised manuscript (Fig.3). After finding abnormal liver function in the child, the child was treated with 

a therapeutic drug for cholestasis, UDCA (13 mg/kg/d) and a dietary supplement GSH (40 mg/kg/d). 

Interestingly, treatment with both UDCA and GSH for 2 weeks significantly corrected the abnormal levels 

of serum ALT and AST and reduced the levels of serum TBA in the patient (Fig.3). However, when the 

treatment was ceased, the levels of serum ALT, AST and TBA increased abnormally in the patient 

(Fig.3). These new clinical data supported that Sema7aR148W mutation caused intrahepatic cholestasis in 

the child patient. Accordingly, we have added these new data and discussed them in the revised 

manuscript.  

2. Suggest you follow the reporting guidelines with (equator network)

Response: We appreciate your advice. We have revised the manuscript following the CARE case report 

guidelines. The checking list was attached to the revised manuscript.  

3. The language needs revision.

Response: We appreciate your advice. Now, we have carefully checked each sentence to 

eliminate/reduce any potential syntax. The manuscript has been proof-read by two native English 

biologists.  



30th Aug 20211st Revision - Editorial Decision

30th Aug 2021 

Dear Prof. Chai, 

Thank you for the submission of your revised manuscript  to EMBO Molecular Medicine. I am pleased
to inform you that we will be able to accept your manuscript  pending the following final
amendments: 

1) Please address all the points raised by the referees. Part icular at tent ion should be given to the
western blots in Figure 2D that appear not to be form the same gel although single GAPDH is
presented as a loading control as pointed out by the referee #2. Western blots from different gels
should be presented with a corresponding loading control blot .
2) In the main manuscript  file, please do the following:
- Correct /answer the track changes suggested by our data editors by working from the at tached
document.
- Reduce keywords to max. 5.
- Remove the "Abbreviat ion list". Abbreviat ions should be incorporated in the text .
- Remove data not shown (p. 8 and 17).
- Add callout  for Fig 1A. Also, Fig EV2 should be called out before Fig EV4.
- In M&M, a stat ist ical paragraph that should reflect  all informat ion that you have filled in the
Authors Checklist , especially regarding randomizat ion, blinding, replicat ion.
- Use init ials for author contribut ions and move it  down after "Acknowledgements".
- Move conflict  of interest  statement down after "Author contribut ions".
- Merge "Grants support" with "Acknowledgements".
- Add full URL to your deposited data and please be aware that all deposited data have to be freely
available before publicat ion of the manuscript . Please use the following format to report  the
accession number of your data:

The datasets produced in this study are available in the following databases: 
[data type]: [full name of the resource] [accession number/ident ifier] ([doi or URL or
ident ifiers.org/DATABASE:ACCESSION]) 

Please check "Author Guidelines" for more informat ion.
ht tps://www.embopress.org/page/journal/17574684/authorguide#availabilityofpublishedmaterial 
3) EV Tables: Please move all the EV Tables to "Appendix", rename them to "Appendix Table S1"
etc., and update their callouts in the main text .
4) Source data: Please upload one file per figure for the main Figures (zipp were appropriate) and
zipp source data for all EV Figures as one file.
5) CARE Checklist  is not required and can be removed.
6) 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.
7) 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).



I look forward to reading a new revised version of your manuscript  as soon as possible. 

Yours sincerely, 

Zeljko Durdevic 

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

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

They addressed my comments adequately and I have no further comments. 

Referee #1 (Remarks for Author): 

The authors have adapted the manuscript to a short report . This bet ter reflects the level of 
mechanist ical insight linking Sem7A variant to cholestasis. Furthermore, they did a nice job in 
assesssing the direct effects of SEM7A overexpression (WT and pat ient variant ) on BSEP/MRP2 
abundance/localizat ion. I would have prefered if the experiments with SEMA7A overexpression 
were performed and analyzed in a blinded (and more quant itat ive) manner but don't consider this 
essent ial for this manuscript at this stage. 
The text is also improved and at present accurately reflects the data. I have no further comments 

Referee #2 (Remarks for Author): 

The authors have provided convincing replies to my comments. I have a technical comment related 
to the quality of WB that is very low and should be increased. Further on, I'm concerned over figure 
3D, since many proteins are presented with a single Gapdh as a cont rol. This will imply that the 
same gell has been used mult iple t imes, but the morphoplogy of the various bands clearly indicate 
that is not the case. As such, relat ive cont rol for each protein or groups of protein should be 
provided.



3rd Sep 20212nd Authors' Response to Reviewers

The authors performed the requested editorial changes.

Responses to the Reviewer 

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

They addressed my comments adequately and I have no further comments. 

Response: We appreciate his/her support. 

Referee #1 (Remarks for Author): 

The authors have adapted the manuscript to a short report. This better reflects the level of 

mechanistical insight linking Sem7A variant to cholestasis. Furthermore, they did a nice job in 

assesssing the direct effects of SEM7A overexpression (WT and patient variant) on BSEP/MRP2 

abundance/localization. I would have prefered if the experiments with SEMA7A overexpression were 

performed and analyzed in a blinded (and more quantitative) manner but don't consider this essential for 

this manuscript at this stage. The text is also improved and at present accurately reflects the data. I have 

no further comments. 

Response: We thank his/her positive comments and professional suggestions, which will help improve 

our project in the future. 



Referee #2 (Remarks for Author): 

The authors have provided convincing replies to my comments. I have a technical comment related to 

the quality of WB that is very low and should be increased.  

Response: We thank his/her positive comments. We agree that some Western blot data may be at low 

quality, such as Ntcp and Cyp7a1 in Figure 2D. Indeed, we repeated the experiments for multiple times. 

However, we did not obtain a high quality blot, which may stem from low quality of primary antibodies 

available in our market. 

Further on, I'm concerned over figure 2D, since many proteins are presented with a single Gapdh as a 

control. This will imply that the same gell has been used multiple times, but the morphoplogy of the 

various bands clearly indicate that is not the case. As such, relative control for each protein or groups 

of protein should be provided. 

Response: We appreciate his/her advice. Accordingly, we have added the corresponding loading 

controls in the revised Figure 2D. 



7th Sep 20212nd Revision - Editorial Decision

7th Sep 2021 

Dear Prof. Chai, 

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. 
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1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.
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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.  

A- Figures 
1. Data
The data shown in figures should satisfy the following conditions:

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
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.

2. Captions

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

a specification of the experimental system investigated (eg cell line, species name).
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.).
a statement of how many times the experiment shown was independently replicated in the laboratory.
definitions of statistical methods and measures:

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.  

B- Statistics and general methods Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

Sample sizes were carefully determined according  to previously published  of ours and other 
groups.

The sample sizes are similar to previous reports in the same field.  

No data were excluded from the analyses.

All samples and animals used in this study were randomized into experimental groups. 

All samples and animals used in this study were randomized into experimental groups. In vivo 
studies, all mice were age- and sex- matched and randomly assigned into control and treatment 
groups to ensure similar body weight.

In immunohistochemistry and multiplex immunofluorescence , images were acquired using the 
same laser power and sensitivity, and image processing was the same across the experimental 
groups. 

NA.

Yes.

The statistical methods are indicated in the figure legends.

Yes.



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.

If the variance was not similar,we performed the unpaired test with Welch's correction for data 
analysis.

C- Reagents

Related information was described in Appendix Table S18. 

Human hepatoma HepG2 cells (ATCC, Manassas, VA) were kindly provided by Prof. Cheng Qian 
(Southwest Cancer Center, Southwest Hospital, Third Military Medical University, Chongqing, 
China) and identified by STR.

D- Animal Models

Strain, gender, age, genetic modification and source of mice were described in Materials and 
Methods section.Mice were kept in an animal room under SPF conditions(temperature: 18 - 23℃; 
humidity: 40–60%; photoperiod: 12 h light/12 h dark) with free access to food and water.

Animal studies were conducted under the approval of the Unicersity of Third Military Medical 
University Committee on Use and Care of Animals.

All animal studies comply with the ARRIVE guidelines.

E- Human Subjects

The study protocol was reviewed and approved by the Institutional Ethics Review Board of the 
Southwest Hospital, Chongqing China. Protocol number:KY2020169

All subjects obtained and signed the informed consent 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.

A consent that agree to publish patient photos was signed by patient'parents and was included in 
the study.

NA.

NA.

NA.

NA.

G- Dual use research of concern

NA.

NA.

NA.

F- Data Accessibility

The deposition of Genome-wide sequencing data was described in the "Data Availability" 
section.The datasets produced in this study are available in the following databases:WGS data: 
BioProject-accession number PRJNA487655 
(https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA487655).

NA.
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