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Evaluation of the Master Thesns of Bc Michala Boudova Entitled “The role of Q tRNA modlfncatlon in
the virulence of Leishmania mexicana"

The thesis of Bc. Mi'c‘h‘a'_la Boudova deals with how the post-transcriptional modification of the
wobble-position guanosine to queuosine (Q) of certain tRNAs affects Leishmanid mexicana virulence.
The thesis encompasses an impressive range of techniques, including molecular biology, -
implementation of in vitro and in vivo infection models and CRISPR/Cas9 gene edi’tir'_\'gftoo'l‘s. In my
opinion, the scope of the thesis is on the level of a doctoral student project; Giv_en'fhat Michala was
able to get meaninngI reé'uits'fOr such an ambitious project during the short time frame (albeit
prolonged by a singleseme’ster) of a' Magister project is a testament to her hard work, motivation
and competence. 4 ‘

The thesis itself was a very interesting read. However, my evaluation is not fully. 'pOSi,tive, because
while it starts off very strong; the quality of the thesis perceptively deteriorates toward the end.

| have to say the level of EnglisH 'pavrticularly in the Introduction, is very high Mithala clearly has an
excellent command of written English. She makes very few mistakes when it comes. 10 usmg articles,
which is unusual for native Czech speakers. Furthermore, she has an |mpresswe vocabulary that is
clearly influenced by the literature that she has read. Picking up words in this way is a very important
skill and | encourageh'erte Eo‘nftinue this excellent trait in the future.

However, it is not perfect. The first major problem is Michala’s tendency to write in-run-on
sentences: super-long sentences that can be easily be cut into smaller, more digeSt‘ibIe ones that will
better get across to the reader the points she wants to make. The second"’majoi_'_pr()blem is the

“.n

rather overzealous useé of the semicolon (“;”). This is of course her stylistic choice, but | encourage
her to rein this in as it needlessly distracts from her message. While not wrong, it should be used
sparingly. However, these are problems that students in US universities often struggle with, and thus

is a testament to her excellent command of English'.

However, the wi'i'ting_-quality deteriorates from the Introduction to the Conclusion Eection. | assume
this is because she wrote t'heSe sections sequentially and ran out of time toward the end. While this
is understandable, all sections of such a work deserve the same high quality of the Introduction. The
Introduction is well-written, interesting and extremely thorough. However much of it |n my opinion
is not so relevant to the project presented. For instance:

1) The section entit-le'd ’—’The.complex life of tRNAs” is very interesting, but most of it has not
much to do with Q. V :

2) The section entitled “Physiological relevance of Q-tRNA lists many putative alternative
functions of Q and the enzymes that perform this function. This may be re‘i:evan't',‘but itis
not really utilized later to explain the results or connected to the rest of the text.

! Run-on sentences and other small grammatical mistakes are marked in r'ny'co,pyao_f her t_hesis: lam
happy to exchange this with her for a clean, bound copy if she would like to see my changes.



3) The epidemiology of Leishmaniosis is well written but again not well connected to the rest of
the text.

Other things that are relevant for the text, particularly gene editing by CRISPR/Cas9 is poorly
explained. This is a shame, because it is very relevant to her project. Perhaps it would make
more sense to write the Introduction AFTER Results, Discussion and Conclusion so you have a
better idea of what relevant information can go into this part.

| will enumerate the major points as questions for Michala to address during her defense as
Major Points/Questions and then follow this with some Minor Points.

In conclusion, | did enjoy reading the thesis and appreciate and admire the work Michala
describes herein. However, because of the aforementioned problems, for now | recommend a
grade of “excellent minus” and will adjust this (hopefully to the more deserved “excellent”
grade) upon Michala’s Magister defense performance.

Doc. Hassan Hashimi Ph.D.
23 December 2018

MAIJOR POINTS AND QUESTIONS

1) How does CRISPR/Cas9 work?

2) How the TGT1 and TGT2 KO cell lines were generated and verified is described in a very
scattered and unclear way. Much of the procedure must be pieced together by the reader,
which goes against the convention used in scientific literature in which the writer bears sole
responsibility for clearly explaining procedures and results and not the reader to piece
together how things were done from fragments of text. This is also very irritating to the
reviewer, who is the first person to read your thesis/manuscript. | ask Michala to go step by
step in the process of how the KOs were constructed and verified. E.g. which PCR primers go
together, how were the plasmids used as templates (particularly pVY013), what construct(s)
was integratéd or not into the genome. Tables 1-2 and Figures 7-10 poorly explain this.

3) What does the infection index in Figure 13 tell you differently than the
parasites/macrophages in Figure 14? The latter is part of the former’s calculation.

4) This more of a major point with a small question: it took me some time to realize that Fig 14
is a Tukey box plot. This should be stated explicitly. Usually the line is the median. What is
the “X”? What to do whiskers demark?

5) Inthe bar graphs in Figures 13 and 14A, it is stated that they are from biological triplicates (if
| correctly understood the legends). Please show error bars and t-test for statistical
significance. This may even help to support your hypothesis.

6) This is more of a suggestion: In Figure 16 you have a very nice result showing Q modification
changes during L. Mexicana differentiation. This is the basis of your conclusion model (figure
24). This hypotheses would be more convincing if you looked at other Q-modified tRNAs.
Also, do Ile tRNAs fluctuate during differentiation, especially the dramatic drop at time point



10? Can you think of a good loading control across these different dlfferentlatlon steps? Was
RNA loaded by amount (e.g. ug) or cell number? ‘

7) Isthe in vivo mfectlon model employed in the thesis really a fallure asis somehow implied.
The majority of mice were not infected by TGT2 KO L. mexicana. This agrees wrth the in vitro
macrophage infection experiments and differentiation assay. One of the two mice exhibiting
a phenotype was considered to be an outlier due to the mouse ltself in. the text.What do
you suggest to move the project forward? Also, | did not entirely understand the explanation
as summarized in Frg 23.

8) Michala speculates that_tRN‘-A_tertiary structure may play a role in Q modiﬁcation and
account for varying degrees of modification. Perhaps, but how would th'is'-éxpla"in the
observations you make about differing Q modification during dlfferentlatlon as. mentioned
in point 67 e

9) Saccharomyces cerevisige is claimed in the Discussion to be an exceptlon for Q modification
but was not explained. So, ho_w.? Also, what does this tell you about Q modification, if
anything at all?

10) In the text, Michala speculates that TGT1 may interact with other protems other than TGT2
and/or have a dlfferent role that modifying tRNAs. How can you address this usmg whatever
tools you have on h.and (e.g.L. mexicana or Trypanosoma brucei cell hnes)?

11) In Figure 6A, the oxidized RNA controls are fainter than their untreated tounterparts. Why?

12) In Figure 15, qPCR was employed to measure the levels of stage—s,pecifi‘.c"marker transcripts.
The Pfrid marker of procyclics was claimed not to show any diffe,rehce$ between WT and
TGT2 KO cells. However, there is a difference at Day 17. First, some stat_i;stical analysis and
biological repiic'ate'é-would be useful’ here. With that out of the way} why is this difference
observed? ' ' -

13) On page 46 in chapter 5.4, Michala says that several studies suggest a role for: Q in
differentiation and development, but fails to say in what organlsm or context Please
elaborate usmg the references you have cited. ' '

MINOR POINTS -

1) Figs 1-3,5and 12 are very prxelated and thus often unreadable (partlcularly F|g 5)
compared to the others.

2) PMN leukocytes deplcted in Fig. 3 are not mentioned in main text. What are they?

3) If mentioning a web site inany text, there should be a reference (usually mentloned on the
website as “How to cite” or something to that effect) or http.

4) TGT1 and TGT2 hurman orthologs are confusingly called QTRT1 And QTRTDl This is really
unfortunate. | would suggest calling them human TGT1 and 2 and, saymg they are known by
these names. -

5) Inresults section "4._‘2', "Micha_la says that 3 out of 4 tRNAs assayed that were expected to be
modified by Q were verified, but failed to mention which ones. This goes back to what |
wrote in Major Point 2 above. . '

6) In Northerns assaying Q- and G- tRNAs, these two species are not well marked for all tRNAs.
The arrows for Q don t really point to anything.

7) On pages 36 and 37 you have two Figure 16s

8) Onpage 44,a Sher 1996 reference is mentioned but not listed in the references in the back.
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POSUDEK OPONENTA
na diplomovou praci Bc. Michaly Boudové

“The role of Q tRNA modification in the virulence of Leishmania mexicana*“

vypracované na Jiho&eské université v Ceskych Budéjovicich.

Diplomova préce md 66 stran, z toho 53 stran textu, a je klasicky élenéna na Uvodni literarni
piehled, cile préace, material a metodiku, vysledky, diskusi, zavér a seznam pouZité literatury.
Psana je v anglickém jazyce, a pokud mohu soudit, jazykova Uroveri prace je vynikajici. Po
formalni strance prace spliiuje vSechny naleZitosti védeckého textu s vyjimkou drobnych
nepresnosti pfi citovani literarnich zdrojd. Pfi uctyhodném poctu 189 citovanych zdrojd neni
ptilis divu, Ze se chybicka obcas vloudila. Doporucila bych autorce zkusit pouzivat citaéni
software typu Mendeley nebo EndNote — usnadni Vam to praci a vyhnete se vét$iné chyb.
Seznam nalezenych chyb pfikldadam na konci posudku a to spiSe pro potfebu revize textu pro
pfipadnou budouci publikaci, nepovaZzuji za dilezZité fesit tyto drobnosti pfi obhajobé.

Literarni pfehled je velice obsahly, od obecného prehledu leishmaniéz a Zivotniho cyklu
leishmanii se autorka dostava k interakcim mezi leishmaniemi a imunitnim systémem
savciho hostitele, pficemz se vénuje zejména poznatkim ziskanym na my3im modelu. Poté
vysvétluje funkci tRNA a jejich modifikaci a ve dvou dalSich kapitolach podrobné rozebira
znamé poznatky o queuosinu (Q) a moznych funkcich tRNA obsahujicich tento nukleotid.
Cely literarni prfehled povazuji za tak dobite sepsany, zZe by se dal jen s malymi Gpravami
publikovat jako kvalitni pfehledna literarni reSerse. Drobné pfipominky ponechdvam na
konec posudku.

Vytéené cile prace — zjistit roli gend potifebnych pro syntézu Q-tRNA leishmanii p¥i jejich
preZivani v hostitelskych burikdch — mi pfipadaji zajimavé a aktudlni — prosté sexy. Se
zavedenim metody CRISPR/Cas9 do vyzkumu funkce genu leishmanii se otevielo pole pravé
pro takovéto biologicky zajimavé projekty.

Ocenuji, Ze se studentce skute¢né podafilo vytvofit KO leishmanie s deleci genu pro
LmxTGT2, takZe ziskala linii, ktera nebyla schopna tvorby Q-tRNA. Svédci to o tom, Ze
metody molekuldrni biologie zvladla perfektné. Za zasadni vysledek navazujicich
experimentu povazuji signifikantni rozdily v prezivani a mnozeni KO leishmanii oproti
kontrole v mysich makrofazich. Také zjiSténi vyznamu LmxTGT2 pro transformaci leishmanii
z promastigotll v amastigoty a rlst hladiny Q béhem metacyklogeneze jsou cenné poznatky.
Vysledky in vivo infekci autorka spravné hodnoti jako predbéiné, protoze Ize tézko délat
velké zavéry z infekci péti/Sesti mysi, kdyz se v nich patogenita infekci navic podstatné lisi.

Obsahla diskuse dosazenych vysledkd je rozélenéna do péti kapitol. Je vécna, logicka a
pfimérené kriticka.



Na zévér mohu konstatovat, Ze Bc. Michala Boudova jednoznaéné prokazala schopnost
samostatné védecké prace, predloZend prace je po viech strankach kvalitni a doporuéuiji ji
k obhajobé s vybornym hodnocenim.

Otazky a pripominky:

1) Autorka na strané 6 zmiriuje, Ze rozvoj a prubéh leishmaniové infekce v hostiteli je
ovlivnén mnoha faktory ze strany jak parazita, tak pfenasece i samotného hostitele.
Mohla by uvést alespor nékolik dileZitych ,virulenénich faktor(“ sekretovanych
promastigoty leishmanii ve flebotomech, které jsou pfi séani flebotomd na hostiteli
soucasti pfirozeného infekéniho inokula?

2) To, Ze pocatecni faze infekce hmyziho pfenasele se odehrava v zadnim strevé
flebotom{ a poté se infekce presouva anteriorné (str. 6) se tyka jen jedné ze t¥i
velkych skupiny leishmanii — jaka je to skupina (podrod) a jak probiha v prenaseci
vyvoj téch dalSich dvou skupin? A jakym mechanismem se leishmanie do hostitele
dostavaji?

3) Byla linie leishmanii oznac¢ovana v préci jako wild type (WT) skuteéné pdvodnim WT
kmenem, nebo to byly jiZ leishmanie geneticky upravené vloZzenim Cas9 nukledzy?
Pokud je spravna druha verze, nebylo by lep3i oznacovat tuto linii jako parentalni, ne
jako WT? Testovali jste rozdil v infektivité mezi skute€nym WT a parentalni linii,
pripadné - uvaZovali jste o konstrukci add-back linie?

4) Jaka byla uspésnost zisku MF peritonedlnim vyplachem? Ptam se, protoZe v nasich
rukou jsme dosahovali vétsi vytéZnosti vyplachem kostni dfené mysi a takto ziskané
makrofagy nebyly kontaminované jinymi typy bunék. Zkou3eli jste i tuto metodu?

5) Inokulovali jste leishmanie mySim skutecné v 25 ul PBS? (Tento objem mi pfijde pfili§
velky na Gispé3nou intradermalni inokulaci do u$niho boltce mysi. V nasi laboratofi
vpichujeme inokulum v 5.5 pl fyziologického roztoku a ani tento pétkrat mensi objem
neni snadné dobfe vpichnout).

6) Nenimijasné, zda jste méfili skutecné velikost lézi nebo spis velikost otoku ucha.
Formulace v textu (materidl a metodika vs. vysledky) se vtomto ohledu trochu
rozchazeji.

7) V metodice popisujete odbéry periferni krve pro analyzu produkce cytokini pomoci
metody ELISA a RT-PCR. Ve vysledcich jsem ale tuto pasaz nenasla. Stejné tak jsem
nenasla zminku o vysledcich kultivaci splenocytll. Provadéli jste tyto analyzy?

(l]‘l (v Cf elgrs’

RNDr. Jovana Sadlovd, Ph. D. V Praze dne 8. 1. 2019



Pfipominky k citacim a seznamu literdrnich zdroju:

V seznamu literatury jsou nékteré prace uvedeny dvakrat: Alexander et al. 1998,
Bates 2007, Belkaid et al. 1998.

V textu chybi citace nékterych publikaci uvedenych v seznamu citovanych zdroj:
Altschul et al. 1990, Buffet et al. 1995, da Mata et al. 2015, Buffet et al. 1995, Kelly et
al. 2012, Kramer et al. 2012, Larkin et al. 2007, Loeuillet et al. 2016, Mallinson and
Coombs 1989, Padigel et al. 2003, Padilla-Mejia et al. 2009, Ray and Dittel 2010,
Satoskar et al. 1995, Teixeira et al. 2013.

Naopak v seznamu literatury nejsou uvedeny nékteré zdroje citované v textu: str. 12
Bienz and Kubli (1981), str. 13 Iwata-Reuyl (2003), str. 44 Shinji et al. (1996).

Prace vice autord nejsou v seznamu literatura citovany jednotné — nékdy je zde vylet
viech autor(, jinde je vycet zkrdcen na prvnich tfi autory, jinde jen uveden jen prvni
autor se zkratkou et al.

V textu (str. 52) je prace da Silva and Sacks (1987) citovana jako da Silva et al. (1987),
prace Chakraborty and Bassu (1997) jako Chakraborty (1997) (str. 7), Gomez et al.
(2009) jako Gomez (2009) (str. 9), Zhang et al. (2017) jako Zhang (2017).

Prace stejného autora nejsou v seznamu fazeny chronologicky podle data publikace
(viz. Ischemlugova et al., Okada et al.).

Nékdy se neshoduje rok publikace citovanych zdroj( v textu a seznamu literatury:
Prace Morris et al. , Activation of transfer RNA-guanine ribosyltransferase by protein
kinase C“ publikovana v roce 1995 je v textu citovana s rokem publikace 1999. Price
Pathak et al. ,,Queuine mediated inhibition in phosphorylation of tyrosine
phosphoproteins in cancer” je v textu uvedena chybné s rokem publikace 2007,

v seznamu spravné s rokem 2008. Prace Ramos-Martinez et al. , Effect of
1,25(0H)2D3 on BALB/c mice infected with Leishmania mexicana” je v textu uvedena
chybné s rokem publikace 2012, v seznamu spravné s rokem 2013, prace Bates AP
~Complete developental cycle of Leishmania mexicana in axenic culture” je

v seznamu literatury uvedena chybné s rokem publikace 1993 misto 1994. Prace
citovana jako Zhang et al. 2009 (str. 7) ma byt zfejmé prace Zhang and An 2007.
Nazvy Casopist jsou vétsSinou zkraceny, ne ale dusledné u vSech zdroja.

Prace stejného autora se stejnym rokem publikace nejsou v seznamu odliSeny jako
(a), (b) — viz Belkaid et al 1998, Pathak et al 2008.



