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VERSION 1 - REVIEW 

REVIEWER Professor Christoph Wagener 
Director, Institute of Clinical Chemistry 
University Medical Center Hamburg-Eppendorf 
Hamburg 
Germany 

REVIEW RETURNED 20-May-2011 

 

GENERAL COMMENTS Epithelial tumors such as colorectal carcinomas often invade 
lymphatic spaces as strands or sheets of transformed epithelial 
cells. The presence of such invading clusters of cancer cells 
correlates with lymph node metastases. In this communication, the 
invading strands were grouped according to the presence of 
aberrant glandular structures (designated spheroids with a hollow, 
SWH) or the absence of aberrant glandular structures. Interestingly, 
the rate of overall survival in patients with colorectal cancer is 
significantly lower when aberrant glandular structures were present 
in the invading cell clusters. The authors provide evidence that the 
expression and relation of CEACAM1 isoforms affects the formation 
of lumina in spheroids by cultured colorectal cancer cells.  
 
General comment  
 
The prognostic significance of so called SWH is surprising, but may 
be of both clinical and biological significance. On the background of 
the (tumor) stem cell theory, one could argue that glands must form 
from stem cells, which at the same time may be tumor initiating cells, 
giving rise to metastases. Thus, the number of tumor initiating cells 
may be higher in so called SWH. Regarding the prognostic 
significance of CEACAM1 in colorectal cancer, space and time 
course of CEACAM1 expression as well as the relation of 
CEACAM1 isoforms appear to be relevant.  
 
Specific comment  
 
Introduction and discussion: The manuscript would gain significant 
impact, if the theory of (tumor) stem cells and tumor initiating cells 
was taken into account. Considering the potential presence of tumor 
initiating cells in SWH type cell sheets, the first sentence of the 
Introduction is somewhat fatal. Probably, tumor cells at the invading 
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cells do not loose differentiation, but tumor initiating cells at the 
invading front do not fully differentiate.  
 
Page 13, Fig. 1 d: The specificity of M30 antibody (caspase cleaved 
Cytokeratin 18) should be mentioned. Which positive control was 
used for the CEACAM1-S specific antiserum? It should be shown or 
at least mentioned.  
 
Results pp. 15-16, Figs. 3 B, C, D, Discussion pp. 17-18. The results 
contradict the results published for lumen formation in mammary 
glands. As shown in the present manuscript, CEACAM1-L mediates 
lumen formation in spheroids. In mammary glands, this function has 
been assigned to CEACAM1-S (Refs. 10 & 12). This discrepancy 
should be discussed.  
 
Supplemental video: Hollow formation is quite difficult to recognize.  

 

REVIEWER Darryl Hill  
Senior Lecturer  
University of Bristol  
UK  
I have no competing interests in relation to this study 

REVIEW RETURNED 02-Jun-2011 

 

GENERAL COMMENTS The study described the presence of the CEACAM1 within the 

lumen/central hollow of structures called spheroid with hollow. The 

authors demonstrate that the presence of these structures correlated 

with a increased hazard ratio and hence decrease survival rates in a 

patient cohort with colorectal cancer. Moving to in vitro analyses 

using colonic cell lines the authors demonstrate an association with 

over expression of the long isoform of CEACAM1-4 in the formation 

of lumen and spheroid hollows when cells were grown in a 3D 

matrix. The data presented are interesting and novel. 

Minor points 

Figure 1. The data are generally presented well. However, I would 

like to see Fig. 1A, B, C etc rather than 1B, b, c, d etc. The legend 

does not match the figure in this case. Similarly Figure 1C requires 

annotation of order for sections i.e. lowercase Roman numerals. 

Figure 3. Remove A a, b, c, d labels as described for Figure 1. 

All photomicrographs should have a scale bar added. 

Discussion. 

Other CEACAM members i.e. CEA and CEACAM6 have been 

implicated as prognostic markers in colorectal cancer. These should 

be discussed in relation to these findings.  

CEACAM1-4L expression has previously been demonstrated by 

these authors to be of a higher Hazard ratio than spheroid hollow 

presence in this study. The authors should discuss what this study 
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adds in terms of CEACAM1-4L in prognosis. 

Clearly splicing is important in lumen formation. More discussion is 

needed in relation to the control of CEACAM splicing and the relative 

ratios of L/S isoforms and their roles in normal versus disease 

tissue. Could slicing control realistically be therapeutic target? 

 

VERSION 1 – AUTHOR RESPONSE 

 

From the managing editor, BMJ Open: please note all authors should meet the ICMJE criteria for 

authorship (http://www.icmje.org/ethical_1author.html). These require that, amongst other things, all 

authors must have drafted or critically revised the manuscript. Please amend the Contributorship 

statement to say that all listed authors did draft/critically revise the manuscript (if this is the case) or 

move those authors that do not meet this criterion to an acknowledgements section. We will need the 

written agreement of these authors to this change.  

 

Response:  

I amended the Contributorship statement to that all listed authors did draft/critically revise the 

manuscript.  

 

Reply to the reviewer 1  

Reviewer: Professor Christoph Wagener, Director, Institute of Clinical Chemistry, University Medical 

Center Hamburg-Eppendorf, Hamburg, Germany  

 

Dear Dr. Christoph Wagener,  

 

Thank you for your review of our manuscript entitled, "Spheroid with a Hollow beyond the Invasive 

Margin indicates the Malignant Potential of Colorectal Cancer" by Tamura K et al. for publication in 

BMJ open.  

According to your valuable and considerable comments, we thoroughly revised our manuscript.  

We sincerely hope that our manuscript meets with your approval and thank you for taking the trouble 

to review it again.  

 

Sincerely,  

 

Shozo Yokoyama M.D., Ph.D.  

Assistant Professor,  

Second Department of Surgery,  

Wakayama Medical University, School of Medicine  

 

Comment:  

Introduction and discussion: The manuscript would gain significant impact, if the theory of (tumor) 

stem cells and tumor initiating cells was taken into account. Considering the potential presence of 

tumor initiating cells in SWH type cell sheets, the first sentence of the Introduction is somewhat fatal. 

Probably, tumor cells at the invading cells do not loose differentiation, but tumor initiating cells at the 

invading front do not fully differentiate.  

 

Response:  

This is a quite important point, and thank you so much for your valuable suggestion. First, we 

removed the first sentence of the Introduction. And we added the following comments in Page 20, 
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Line 15-18, Page 21, Line 1-12, and added supplement data for CD133 immunohistochemical 

staining.  

 

It is speculated that SWH has already formed a glandular histology in distant sites apart from the 

original lesion. Therefore, there is a possibility that SWH has already acquired the tumor-initiating 

properties. Tumor-initiating cells are essential for tumor growth in a distant lesion. CD133 is one of the 

promising tumor-initiating markers. It has been reported that the CD133-positive cells in colorectal 

cancer are tumor-initiating and have a high tumorigenic potential38-39 . Several reports have recently 

shown that the positive expression of CD133 correlated with a poor prognosis in colorectal cancer 

patients40-41. We hypothesized that SWH at the invasion front of colorectal cancers express CD133 

as a tumor-initiating marker, and behaves as a tumor-initiating phenotype. In the 

immunohistochemical staining of our preliminary experiments, the staining pattern of CD133 

expression resembled that of CEACAM1 expression, indicating that there may be a molecular 

association between CEACAM1 and CD133 (supplement data). CD133 expressing SWH was 

observed in all patients with SWHs, suggesting that some of the CEACAM1-expressing SWHs may 

have tumor-initiating abilities. Although further investigation for other tumor initiating cell markers is 

required to address the association between SWH and tumor initiating property, SWH existing beyond 

the invasion front may be predictive phenotype of potent tumor-initiating growth at metastatic sites.  

 

Comment:  

Page 13, Fig. 1 d: The specificity of M30 antibody (caspase cleaved Cytokeratin 18) should be 

mentioned. Which positive control was used for the CEACAM1-S specific antiserum? It should be 

shown or at least mentioned.  

 

Response:  

We mentioned the specificity of M30 in Page 9, Line 2-4, as follows.  

 

M30 cytoDEATH monoclonal antibody (diluted 1:50, Roche Applied Science, Rotkreuz, Switzerland), 

and were applied at 4 °C for 18 h. M30 monoclonal antibody detects caspase-cleaved cytokeratin 18, 

which is specific to apoptotic cells 26-27.  

 

We added the following comments regarding positive control of CEACAM1-S specific antiserum in 

legend of Figure1.  

 

Staining of endothelial cells and neutrophils were used as internal positive control.  

 

Comment:  

Results pp. 15-16, Figs. 3 B, C, D, Discussion pp. 17-18. The results contradict the results published 

for lumen formation in mammary glands. As shown in the present manuscript, CEACAM1-L mediates 

lumen formation in spheroids. In mammary glands, this function has been assigned to CEACAM1-S 

(Refs. 10 & 12). This discrepancy should be discussed.  

 

Response:  

We added the following comment in Page 17, Line 14-20, Page 18, Line 1-4.  

 

Our results showed that CEACAM1-L plays an important role for colorectal lumen formation. It 

contradicted some results that breast cancer lumen formation has been assigned to CEACAM1-S 10 

29. Previous breast cancer studies have already presented the discrepancy that either long or short 

isoforms can promote lumen formation in different condition10 12 29-30. In 3D culture experiments, 

CEACAM1-4S mediates lumen formation of MCF7, breast cancer cells10 29, whereas CEACAM1-4L 

induced lumen formation in a mouse model12 30. According to mutation analysis of CEACAM1-4S 

cytoplasmic domain, phospholyration of cytoplasmic domain is shown to be crucial for lumen 
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formation12 29-30. Therefore both CEACAM1 long and short cytoplasmic domain isoform, according 

to the status of phospholyration, can induce lumen formation. The more details of the molecular 

mechanism of CEACAM1 on lumen formation remain to be investigated.  

 

Comment:  

Supplemental video: Hollow formation is quite difficult to recognize.  

 

Response:  

We changed to another video.  

 

 

Reply to the reviewer 2  

Reviewer: Darryl Hill, Senior Lecturer, University of Bristol, UK  

 

Dear Dr. Darryl Hill,  

 

Thank you for your review of our manuscript entitled, "Spheroid with a Hollow beyond the Invasive 

Margin indicates the Malignant Potential of Colorectal Cancer" by Tamura K et al. for publication in 

BMJ open.  

According to your valuable and considerable comments, we thoroughly revised our manuscript.  

We sincerely hope that our manuscript meets with your approval and thank you for taking the trouble 

to review it again.  

 

Sincerely,  

 

Shozo Yokoyama M.D., Ph.D.  

Assistant Professor,  

Second Department of Surgery,  

Wakayama Medical University, School of Medicine  

 

Comment:  

Figure 1. The data are generally presented well. However, I would like to see Fig. 1A, B, C etc rather 

than 1B, b, c, d etc. The legend does not match the figure in this case. Similarly Figure 1C requires 

annotation of order for sections i.e. lowercase Roman numerals.  

Figure 3. Remove A a, b, c, d labels as described for Figure 1.  

All photomicrographs should have a scale bar added.  

 

Response:  

We amended all labels of figures as suggested. In terms of scale bar, all pictures were clipped and 

enlarged. I am afraid that scale bar was not able to be added accurately.  

 

Comment:  

Discussion.  

Other CEACAM members i.e. CEA and CEACAM6 have been implicated as prognostic markers in 

colorectal cancer. These should be discussed in relation to these findings.  

 

Response:  

We added the comments in Page 20 Line 9-14, Line as follows.  

 

The relationship of carcinoembryonic antigen (CEA) family is important to discuss its function on 

molecular and cellular biology. It was shown that only carcinoembryonic antigen-related cell adhesion 

molecule 6 (CEACAM6) expression, neither CEA nor CEACAM1, is an independent prognositic factor 
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for resectable colorectal cancer23. Therefore, CEACAM6 may also be involved in SWH formation. 

The association between SWH formation and other CEA family such as CEACAM6 and CEA remains 

to investigate.  

 

Comment:  

CEACAM1-4L expression has previously been demonstrated by these authors to be of a higher 

Hazard ratio than spheroid hollow presence in this study. The authors should discuss what this study 

adds in terms of CEACAM1-4L in prognosis.  

 

Response:  

This is a quite intriguing point, and thank you so much for your valuable suggestion. Reviewer 

suggested that Hazard ratio for survival of CEACAM1-L dominance (Hazard Ratio: 4.260; 95% 

confidence interval: 1.25–14.52, Ieda J et al. Int J Cancer 2011 Mar 16. doi: 10.1002/ijc.26072. [Epub 

ahead of print]) is higher than that of SWH (Hazard Ratio: 2.849; 95% confidence interval: 1.632-

4.975). However, Kaplan-Meier analysis demonstrated that SWH group had less survival than 

CEACAM1-L dominance. Therefore we think that CEACAM1-L is involved in SWH formation leading 

to poor prognosis.  

We added the following comment in Page 16, Line 5-10 as follows.  

 

We have previously shown that CEACAM1-L dominance expression of colorectal cancer is correlated 

with shorter survival25. In the present study, we provided the data that SWH expressed CEACAM1-L, 

not –S, in the luminal surface, and that its formation is promoted by CEACAM1-4L expression. 

Kaplan-Meier analysis demonstrated that SWH group had less survival. These results suggested that 

CEACAM1-L is involved in SWH formation leading to poor prognosis.  

 

Comment:  

Clearly splicing is important in lumen formation. More discussion is needed in relation to the control of 

CEACAM splicing and the relative ratios of L/S isoforms and their roles in normal versus disease 

tissue. Could slicing control realistically be therapeutic target?  

 

Response:  

We added the comments in Page 19, Line 15-17, Page 20, Line 1-8 as follows.  

CEACAM1 cytoplasmic domain splicing isoform balance affects on the function of CEACAM1. The 

balance of CEACAM1 isoforms expression has been evaluated in epithelial cells35-37. 

CEACAM1cytoplasmic domain isoforms, long and short, coexist in most normal tissues. Long isoform 

usually express in lower amounts than the shorter one35. In normal colonic epithelial cells, 

CEACAM1-L accounts for 15–20% of total CEACAM1 expressed 35. Long isoform exhibits tumor 

inhibition phenotype when expressed at physiological concentrations and in the appropriate ratio 

relative to short isoform. Whereas, significant overexpression of the long isoform or disruption of the 

normal ratio of L/S abrogated tumor suppressive function35. Therefore, adjustment of the relative 

ratio of the CEACAM1 isoforms may be able to revert to normal phenotype. Although further 

investigation is required to clarify appropriate isoform balance, CEACAM1 splicing control may be 

therapeutic target.  

 

VERSION 2 - REVIEW 

REVIEWER Christoph Wagener 
REVIEW RETURNED 21-Jun-2011 

 

THE STUDY The written English should be improved. 
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