Oponentsky posudek diserta¢ni prace

Diserta¢ni prace Mgr. Patricie Norambuena Baraquet ,,Molecular genetic diagnostics of
cystic fibrosis, hyperhomocysteinemia-related disorders and male infertility: validation and
application of high resolution melting“ je vénovana implementaci techniky high resolution
melting (HRM) a jejimu pouZiti v molekularni diagnostice cystické fibrozy a
hyperhomocysteinémie jakoz i ve vyzkumu pfi¢in muzské infertility. Disertace je napsana
formou komentovaného souboru ¢étyf praci publikovanych v recenzovanych odbornych
Casopisech s impakt faktorem.

V prvni publikaci, jejiZz je Mgr. Norambuena Baraquet druhou autorkou, byla zavedena
detekce souboru nejcastejSich mutaci vyvolavajicich cystickou fibrozu v ¢eské populaci v 6
exonech genu CFTR technikou HRM. Zatimco heterozygotni stav byl detekovan s vysokou
senzitivitou a specificitou, homozygotni mutace bylo nutno vySetfovat ve smési s referencni
DNA. Ve druhé publikaci zaméfené na detekci nejcastéjsich kodujicich variaci v genu
MTHFR asociovanych s hyperhomocysteinémii, jejiz je Mgr. Noramburena Baraquet prvni
autorkou, se problém piimé detekce homozygott podafilo vyfesit pouzitim kratkych
amplikonu. Tteti prace, ke které Mgr. Norambuena Baraquet ptispéla jako ¢lenka valida¢ni
skupiny EuroGentest, definuje standardy kvality molekularé genetickych diagnostickych
testll. Ve Ctvrté praci, jejiz je doktorandka prvni autorkou, bylo techniky HRM vyuzito ve
validacni alelické asocia¢ni studii ovétujici asociaci intronického polymorfismu v genu ART3
s muzskou infertilitou.

Komentar k publikacim sestava ze spolecného vSeobecného tivodu, cilti, komentait
k jednotlivym publikacim a spolecného zavéru. Komentar je napsan ¢tivou a srozumitelnou
formou v anglickém jazyce. Rozsah (156 citaci) i obsah literatury citované v komentaii
dokumentuje dobrou orientaci autorky v problematice, pfispiva ke srozumitelnosti textu a

umoziuje zhodnoceni vysledkl prace v kontextu svétového pisemnictvi.

Nejvétsim piinosem prace je detailni propracovani metodiky HRM na uroven
odpovidajici sou¢asnym standardim pro diagnostické metody v humanni genetice.
Pozoruhodna je zejména moznost piimé detekce homozygotnich mutaci povazovana
Vv pocatcich zavadéni technik HRM za témét nemoznou. Védeckym piinosem prace je nalez
vyznamné asociace intronicke varianty v genu ART3 s oligozoospermii u ¢eskych infertilnich

muza S oligozoospermmii.

lof 6



Z formalniho hlediska Ize vytknout jen nékolik drobnosti:

1) Na str. 14 dole je obecné zminéna potieba genetického vysetfovani partu planujicich
téhotenstvi na ptitomnost mutaci v genu CFTR. Podrobnéjsi vysvétleni ani odkaz na
publikaci popisujici geneticky skrining CF vSak neni uveden.

2) Prvni véta odstavce na str. 18 uvadéjici gen MTHFR by méla predchazet poslednimu
odstavci na str. 17.

3) Préace obsahuje mnoZstvi zkratek, z nichz nékteré jsou v textu malo pouzivany (napft.
CAIS, CBAVD, IRT, MAIS). Na str. 22 je bez vysvétleni zavedena zkratka AZF,
vysvétleni nasleduje az na str. 23.

4) V textu se vyskytuji ojedin€lé chyby a pieklepy, vyjimeéné i v nazvech mutaci (na str. 17
€.12989A>C misto ¢.1298A>C) a jménech citovanych autort (na str. 26 Witter misto
Wittwer).

K disertaci je ptiloZzen seznam 4 publikaci v recenzovanych ¢asopisech s impakt faktorem,
jejichZ je Mgr. Noramburena Baraquet prvni autorkou (2x) ¢i spoluautorkou (1x druhé
autorstvi a 1x ¢len kolektivniho autora — valida¢ni skupiny EurogenTest). K autoreferatu je
dale ptilozen seznam dalSich 3 spoluautorskych publikaci (1x v recenzovaném ¢asopise
s impakt faktorem a 2x v recenzovaném ¢asopise bez impakt faktoru), 6 piednasek na
narodnich konferencich (4x prvni prezentujici autor), 6 posterovych prezentaci na
mezinarodnich odbornych konferencich (3x prvni autor) a 4 posterova sdéleni na domécich

odbornych konferencich (2x prvni autor).

Z ptedlozené disertace a z piiloh je ziejmé, Ze autorka se ve své problematice orientuje,
zvladla fadu technik molekularni genetiky a je schopna analyzovat a interpretovat data jakoZ i
prezentovat a publikovat vysledky své védecké prace na odpovidajici urovni. Disertaci i celou
dosavadni védeckou ¢innost Mgr. Noramburena Baraquet hodnotim jako vyznamny piispévek
k metodickému rozvoji oboru molekularni diagnostiky a k blizSimu poznani molekularni
podstaty muzskeé infertility. Disertace prokazuje piedpoklady autorky k samostatné védecké

praci a k ud¢leni titulu ,,Ph.D.* za jménem.
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Dotazy:

1) Na str. 33 je uvedeno: ,,Decreasing the amplicon size simplifies the primer design because
these are chosen as close as possible from the SNP to be detected.” V ¢em spociva popsané
zjednoduseni?

2) Jak velka je sila chi kvadrat testu na hladiné vyznamnosti alfa=0,05 pro alelicky model
oligozoospermie?

3) Méli homozygoti pro alelu A niZsi pocet spermii na 1 ml nez heterozygoti?

V Praze dne 10.10.2012

Doc. MUDr. Mgr. Milan Jirsa, CSc.
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Doctoral dissertation assessment

The doctoral dissertation by Mgr. Patricia Norambuena Baraquet ,,Molecular genetic
diagnostics of cystic fibrosis, hyperhomocysteinemia-related disorders and male infertility:
validation and application of high resolution melting® is dedicated to implementation of the
high resolution melting (HRM) technique and its use in molecular diagnostics of cystic
fibrosis and hyperhomocysteinemia, and in male infertility research. The dissertation is
written in a standard format of a commentary on original articles published in peer-reviewed
journals with impact factor.

The first paper, where Mgr. Norambuena Baraquet is listed as the second author,
describes the HRM-based detection technique for the most common mutations in Czech
population found in 6 exons of CFTR. Whereas heterozygous state for any of the screened
mutations was detected with high specificity and sensitivity, homozygotes were found only
after addition of a reference DNA. In the second paper focused on detection of the most
frequent coding variations in MTHFR associated with hyperhomocysteinemia (Mgr.
Norambuena Baraquet listed as the first author), the problem with detection of homozygous
mutations has been successfully overcome by the short amplicon approach. The third paper to
which Mgr. Noramburena Baraquet contributed as a member the EuroGentest validation
group, defines the current standards for clinical molecular genetic testing. The fourth paper
(Mgr. Norambuena Baraquet listed as the first author) reports a strong association of an
intronic polymorphism in ART3 with oligozoospermia as a cause of male infertility.

The commentary consists of a general introduction, aims, comments on the articles
and general conclusions. The commentary written in English is well readable and
understandable. Both the number (156) and the content of the references document a good
orientation of the candidate in the problems, contribute to text undertanding and make it

possible to evaluate the results in the context of the world literature.

The most important contribution of the dissertation is the work out in detail of the
HRM metodology which meets the most strict current criteria for laboratory methods used in
human genetics. In particular the capacity of direct detection of homozygous mutations
considered as hardly possible at the outset of the HRM techniques, is remarkable. The finding
of strong association of intronic variant in ART3 with oligozoospermia in Czech population

represents the major scientific achievment.
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There are only few minor formal comments:

1) On pg. 14 the need for genetic testing for CFTR mutations in couples planning their
family is only briefly mentionded. No details and even no references to the relevant
literature are provided.

2) The first sentence of the section on pg. 18 introducing the MTHFR gene should precede
the last section on pg. 17.

3) Too many abbreviations are used. Some of them (eg. CAIS, CBAVD, IRT, MAIS) are
used only seldom. The abbreviation AZF is not explained at its first occurrence on pg. 22
but later on page 23.

4) Mistakes and typing errors are rare, however, they occur even in names of mutations
(c.12989A>C instead of ¢.1298A>C on pg. 17) and authors (Witter instead of Wittwer on
pg. 26).

Copies of four original articles published in journals with impact factor are enclosed to
the dissertation. Mgr. Noramburena Baraquet is the first author of two of these articles, once
the second author and once a member of the EuroGentest validation group listed as a team
author. Moreover, a list of additional 3 publications (1 in a peer-reviewed journal with impact
factor and 2 in peer-reviewed journals), 6 oral presentations at the national meetings (4x first
and presenting author), 6 poster presentations at the international meetings (3x first author)
and 4 poster presentations at the national meetings (2x first author) is enclosed to the extended

abstract of the doctoral dissertation.

The dissertation together with the enclosed documents clearly demonstrates the
candidate’s orientation in the field, knowledge of molecular genetic techniques, and her
capacity to analyze and interpret the data as well as present and publish the results in
conformity with the internationally recognised scientific standards. The dissertation and the
present scientific carreer of Mgr. Noramburena Baraquet represent a valuable contribution to
metodology of molecular genetics and to understanding the molecular basis of male infertility.
The dissertation is a sufficient prerequisite for awarding the title Ph.D. written behind the

candidate’s name.
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Questions:

1) The following statement is written on pg. 33: “Decreasing the amplicon size simplifies
the primer design because these are chosen as close as possible from the SNP to be
detected.” What is meant by the term “simplified*?

2) What was the statistical power of the chi squared test at alfa=0.05 for the allelic model for

oligozoospermia?

3) Did homozygotes for allele A have lower sperm counts per 1 ml than heterozygotes?

Prague, 10.10.2012

Doc. MUDr. Mgr. Milan Jirsa, CSc.
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