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L

The submitted doctoral dissertation was prepared at the Charles University Faculty of 

Medicine in Pilsen under the supervision of Professor Alena Skalova, MD, PhD, whose many 

years of focus on salivary gland tumours was a sufficient guarantee of all-round readiness to 

successfully address the chosen topic.

The topic of the dissertation
The doctoral dissertation deals with the use of immunohistochemical and molecular 

genetic methods in the diagnosis and differential diagnosis of mucoepidermoid carcinoma of 

salivary glands, including its less common and diagnostically more difficult subtypes. The 

structure of this dissertation is a commented collection of publications.

The first part of the dissertation summarizes the current knowledge of mucoepidermoid 

carcinoma, including problematic areas such as grading described by many different systems 

and the diagnosis of less common subtypes such as sclerosing, oncocytic, mucoacinar, etc. This 

is followed by chapters detailing the methodology for selecting cases for each study and the 

description of technical details of immunohistochemistry (IHC), fluorescence in situ 

hybridisation (FISH) and massively parallel sequencing (NGS). This first part also outlines the 

individual aims of the thesis.

The second part of the dissertation is a commented set of five publications, two of which 

have already been published and three of which have been accepted as abstracts for the US CAP 

(2x) and AACR (lx) conferences in 2025, respectively, and are subsequently planned for 

publication as a full-text articles.

The research focus on the problematic and controversial aspects of the diagnosis and
i

differential diagnosis of mucoepidermoid carcinoma, one of the most common salivary gland
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malignancy, is extremely appropriate and very timely. From this point of view, the choice of the 

topic of the thesis should be clearly appreciated.

Formal arrangement of the dissertation
The dissertation has a total of 95 pages of partly single-sided and partly double-sided 

text, including a comprehensive list of the literature used, including a total of 95 recent citations, 

which shows the student's excellent knowledge of the subject. The thesis also includes a list of 

the student's publications.

The thesis is structured in a standard way corresponding to a commented set of 

publications. The thesis includes full-text copies of two already published articles and three 

full-text forms of articles ready for publication, including confirmation of their acceptance as 

abstracts for the international conferences of US CAP and AACR in 2025. The thesis itself and 

the individual publications are written in English of a high standard.

There are isolated typos in the dissertation, e.g. in the caption of Fig. 1 on page 9. It is 

a pity that the Czech abstract of the thesis has not been proofread. It would have been advisable 

to unify the writing of the text throughout the thesis, either single-sided or double-sided. The 

pages with figures should have been printed in colour.

Objectives of the dissertation
The aims of the dissertation are clearly stated. The results in the form of very high 

quality publications show that these objectives have been met without fail.

Introduction
In this chapter, the author introduces the reader to the diagnosis of mucoepidermoid 

carcinoma in an understandable way.

Material and methodology
In this chapter, the criteria for inclusion of cases in the individual studies are mentioned 

in detail, as well as the methodological details of the examinations performed (IHC, FISH, 

NGS). A detailed description of the methodology is also given for each publication. The 

methods used are adequate.
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Results
a) Sclerosing mucoepidermoid carcinoma

In this publication, which also includes a critical review of all previously published cases 

of this very rare subtype of mucoepidermoid carcinoma, a unique set of 25 new cases was 

examined. It was found that sclerosing mucoepidermoid carcinoma of the salivary glands is not 

a distinct tumor entity such as sclerosing carcinoma of the thyroid gland. On the contrary, it is 

a prognostically favourable subtype of salivary mucoepidermoid carcinoma with frequent 

occurrence of classic CTRC1/3::MAML2 fusions.

b) Minority dual fusions and HRAS mutations in mucoepidermoid carcinoma with

classic CTRC1/3: :MAML2 fusions

This work significantly advances knowledge of the molecular genetic characteristics of 

mucoepidermoid carcinoma. It has been found that in addition to classic fusions, other fusions 

such as MAML2::RPL8 and NFATC2::unaligned:: VGLL3, as well as HRAS mutations, can co­

occur in mucoepidermoid carcinoma and the latter are thus not completely specific to epithelial 

myoepithelial carcinoma.

c) mucoepidermoid carcinoma with KMT2A rearrangement

In this study, it was shown that metachronous mucoepidermoid carcinomas arising in 

paediatric patients with a history of acute lymphoblastic leukaemia are characterised by KMT2A 

rearrangement and have a worse prognosis compared to primary paediatric mucoepidermoid 

carcinomas.

d) Clear cell salivary carcinomas with simultaneous FISH positivity of MAML2 and

EWSR1 rearrangements

In this study, it was shown that in 38% of cases of clear cell mucoepidermoid carcinoma, 

in addition to MAML2 rearrangement, EWSR1 rearrangement can also be demonstrated. This 

finding is very important for the correct diagnosis and differential diagnosis of salivary gland 

malignancies consisting of clear cells. Therefore, to correctly differentiate clear cell 

mucoepidermoid carcinoma and hyalinizing clear cell carcinoma, it is not sufficient to perform 

only the testing of EWSR1, but a more comprehensive molecular genetic testing is necessary.

e) Diagnosis of oncocytic salivary lesions

In this study, various salivary gland lesions containing oncocytic cells were analyzed, 

including cysts, benign tumors and malignant tumors. A diagnostic algorithm with 92% 

diagnostic accuracy and 85% differential diagnostic sensitivity was proposed.
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Questions for the student
1. What are the current opportunities for the use of methylation profiling in the diagnosis 

of salivary gland tumors in biopsy practice? Can you give specific examples of differential 

diagnosis where methylation profiling makes a major contribution to correct diagnosis and 

where current methods such as IHC, FISH and NGS do not help?

2. What are the potential applications of artificial intelligence in the diagnostics of 

salivary gland tumours? Is there already any real experience with this method?

Overall assessment
Bacem Khalele Othman, MD, has presented a very high quality dissertation that builds 

on recent research on salivary gland tumors and that contributes significantly to a deeper 

understanding of the molecular genetic characteristics of mucoepidermoid carcinoma. The 

findings obtained are in many ways a priority, even within the global scientific literature.

The student has demonstrated a deep knowledge of the researched topic and has proven 

his ability to work independently as a scientist and to critically evaluate the obtained results. It 

can be assumed that he will successfully continue his scientific research work.

Bacem Khalele Othman, MD, has clearly fulfilled all the requirements set for a 

dissertation by law and I recommend it for defense.
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