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Samuel Ohayon, Master of Science / Department of Pathology
BORIS/CTCFL is an epigenetic modifier of melanoma tumorigenicity
Reviewer: Dr. Stéphane Richard, External

The thesis is well presented with an introduction, results, discussion and a bibliography.
Samuel Ohayon's work is not published, however, the work within the thesis is a
testimony of the excellent experience acquired during his M.Sc. degree. Overall the work
is of high quality. My suggestions below are to enhance the presentation of the thesis.

Synopsis of thesis:

The thesis examines the role of Boris, a CTCF homolog, in melanoma cell lines. The
expression of Boris is mainly restricted to testis in adults, but its expression is ‘re-
activated’ in certain cancer types such as melanoma. The approach that Mr. Ohayon
chose to study the role of Boris in melanoma is by the loss-of-function in melanoma cell
lines. He generated 1 stable cell line for three separate melanoma cell lines with reduced
Boris mRNA (and presumably protein) by using an shRNA approach. The inability to
obtain several clones is likely due to the fact that reduced Boris levels inhibits cell
proliferation. One clone mm111shB3 reverted after 3 weeks likely due to methylation of
the promoter driving the Boris shRNA, a well-known phenomenon. Phenotypic
expression was performed on the remaining two cell lines (mm102shC5, mm117shB6)
where reduced cell proliferation was observed by the MTT assay and cell morphology
was assessed by phase contrast microscopy. Mr. Ohayon then performed colony
formation assays and cells were also injected in vivo into nude mice. Reduced (60%)
tumor formation was observed with mm102shC5, while less convincing evidence was
obtained with mm117shB6. To identify the genes regulated by Boris, a candidate
approach (X chromosome-codeset of 702 genes) was used using Nanostring and the data
were normalized to MAGEAT11, a gene whose expression did not change between cell
lines. SLC10A3 was identified as the gene most highly expressed which is located on the
X-chromosome subtelomeric region Xq28. Modified CTCF ChIP assays were performed
to examine CTCF looping near the SLC/0A43 and this was lost in the clone mm102shCS5.
It is suggested that the observed gene changes appeared in clusters and are likely
correlated with CTCF-mediated chromatin loops. The loops would lead to gene activation
in the case of SLC10A43.

Comments:

1. Some figures are of low resolution and appear fuzzy and are not legible in some cases.
The text should be replaced to improve the quality. In some case higher resolutions of
images should be shown or the size of the image should be increased.

This applies for Fig. 9, Fig. 16, Fig.19B, Fig. 19C, Fig. 20, Fig. 21, text of Fig. 22, text of
Fig. 26, (e.g. Fig. 29 and Fig. 30 the text is excellent — all figures should be like this), Fig.
31 the whole Figure is fuzzy, Figure 32 should be rotated or reduced to be portrait-style,
Fig. 33 - font is too small. Fig. 34 text is fuzzy and the circled part of the figure is not
legible and the legend should be changed to left justified. Fig. 40 and table 2 should be
deleted, as they add no value to the thesis.



2. Fig. 17, 18: Why not express Boris, CTCF and MAGEAZ2 levels as in Fig. 14 i.e.
mRNA copy no/mg total RNA.

3. Fig. 18. Clarify why are 3 different points for mm7? And two points for mm5?
4. Fig. 24 legend ‘reestablishes’ should read re-establishes

5.p31itsm117 or mm117?

6. p46 technic, technique

7. Table 1. Boris knockdown is expressed as % so 85% means there remains 15 % Boris
mRNA levels. Why do MAGEA?2 and VEGFA have negative %?

8. p56 a period is needed after ‘...on the FNI1 gene.’
9. Fix ‘“Whether FN1 level(s) were...’

Overall assessment:

1. The other targets obtained by Nanostring should be described in some detail and
their correlation with cancer and/or melanoma. Can any information be obtained
with Boris expression and the 702 genes?

2. What is the role of the solute carrier SLC/0A3 or its absence in cancer? What do
you think it is transporting?

3. Which genes are responsible for the reduced growth of Boris-deficient cells? Are
there candidate genes within the 702 list?

4. TIs there a migration, attachment defect of the shBoris cells that contribute to their

slow growth?

What is their cell cycle profile?

6. Mr. Ohayon should describe approaches were Boris can be studied. For example,
epitope-tagged Boris could be stably integrated into melanoma cell lines using a
retroviral approach and puromycin selection to obtain bulk populations. Then the
chromatin interactions and CTCF interactions of Boris can then be studied, until
an antibody becomes available.

7. The thesis mentions dox-inducible knockdown approach with is currently being
used. This still does not solve the fact that depletion of Boris will arrest the
growth the cells. Knockdown/rescue with mutants of Boris may be required and
should be discussed or proposed.

8. The xenograft experiments are difficult to interpret because of the proliferation
defects of the ShRNA Boris cells. This should be stated.
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