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Review of Zdernka Ci¢ova’s Master Thesis

At the begining, allow me to briefly characterize Zderika‘’s master thesis. The thesis is written in
English and it contains several parts: Introduction, Results and Conlusions. The Results section is
very unique becasue it is composed of a published manuscript entitled ,Kinetoplast guide RNA
biogenesis is dependent on subunits of the mitochondrla RNA binding complex 1 and mitochondrial
RNA polymerase” of which Zdenka is second author. The paper was published in a high impact
international journal and thus had been subjected to an extended review process. The main goal of
this manuscript was to characterize four novel components of the putative mitochondrial RNA
binding complex (MRB1) in both stages of Trypanosoma brucei. The four proteins were down-
regulated by RNA intereference and the resulting phenotypes were studied using cellular and
molecular biology methods. This repertoire of employed methods is impressive for a master student.
In my opinion, this master thesis is of very high quality.

| have a few remarks and a few questions for Zderika.

Remarks:

| appreciated the nice introduction into the unique RNA metabolism of Trypanosoma cells and the
protein complexes involved in these processes. Zderika discusses the composition and potential
function of MRB1 complex in a very detailed way based on published information from Panigrahi at
al., 2008. Hashimi et al., 2008 and 2009 and Fisk et al., 2008. However, recently, at least two more
papers were published regarding the same protein complex: Weng et al., 2008 and Acestor et al.,
2009. Data presented in those two papers should have been mentioned in the Introduction.

Instead of Figure 1.7, | would suggest to prepare an easy table summarizing the composition of all
purified MRB1 complexes and compare this with the GRBC complex and KPAP complex. Additional
information pertaining to the references and purification method should also be included.

Questions:
Regarding the manuscript:

1. GAP1 and GAP2 are named as gRNA associated proteins. Do GAP1 and GAP2 bind gRNA?
What experiments would Zdenka perform to show that these two proteins are gRNA binding
proteins? Do they bind other types of RNAs? Do they bind poly-U, poly-A stretches? Do they
bind DNA?



2.

4.

Authors analyzed putative MRB1 subunits (GAP1, GAP2 and RNA helicase) and mtRNAP by a
gRNA labeling assay. The results from the assays on these proteins were exactly the same;
however, it was concluded that mtRNAP is involved in transcription of gRNA while the MRB1
complex is most likely involved in gRNA processing and/or stability (Results, page 8).
Furthermore, is there any evidence that MRB1 complex is not involved in transcription of
minicircles? What experiments could help illuminate this issue?

Based on qRT-PCR data and glycerol gradient sedimentation, it seems that NUDIX hydrolase
is associated with different functions than the other three subunits of the MRB1 complex.
This observation raises a question: Is NUDIX a bona fide subunit of MRB1 complex? Has
NUDIX hydrolase been tagged? If yes, what are the results? Finally, what experiments could
Zdenka do to resolve this issue?

TbRGG2 protein is up-regulated 100x in procyclic form than in bloodstream form (Fisk et al.,
2008). Have you observed a similar pattern for GAP1 and GAP2 proteins?

Results, Figure 3C. Based on qRT-PCR for RNA helicase, the decreased transcription of the silenced
gene is not very robust (down by only 20-30%). Zderika mentioned in “My contribution to data

published” that she also prepared a Northern blot analysis on this RNAi cell line. What was the result
of this analysis?

Results, Figure5. How would Zderika explain the broad distribution of GAP1 signal in glycerol
gradients that usually extended between fractions 3-23?

Results, Figure 7. Is the change in sedimentation of MRB1 complex after silencing of the mtRNAP a
primary or secondary effect?

If the sedimentation of MRB1 complex is RNAse sensitive, how does the sedimentation profile
change? Another interesting experiment would be to compare these results to the sedimentation of
the MRB1 complex in akinetoplastid cells (cells without mt DNA). Was this experiment performed
and if yes with what result?

Page 26. Unpublished data regarding RNase treatment of TAP-tagged purified GAP1 and GAP2
complexes are mentioned. What are the results of these experiments? Does Zderika know what the
“core” MRB1 complex is?

In my opinion Zderika's master thesis fullfills all the criteria for a master thesis and | would award this

thesis by grade ,vyborné”.
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Oponentsky posudek na diplomovou praci Be. Zderiky Cicové

Obecna charakteristika prace:

PredloZena diplomova prace ,Functional analysis of subunits of mitochondrial RNA binding
complex 1in T. brucel” se sklada z: i) 12-ti strankového uvodu, ii) vysledkové ¢asti prezentované
ve formé recenzované publikace, a iii) shrnutim zaélefiujicim vysledky prace do $irSich perspek-
tiv oboru. Diplomova prace byla vypracovana v anglickém jazyce.

Naplri:

Predlozena prace Zderky Cicové _si kladla za cil funk&éné charakterizovat tyfi podjednotky
mitochondrialniho RNA vaziciho komplexu 1 (MRB1) za vyuziti interferece RNA (RNAIi). Vzhle-
dem k predpokladané roli MRB1 komplexu v editingu RNA, byl “knock-down” jednotlivych gent
funéné zaméfen na charakterizaci vlivu jedotlivych genll na stabilitu gRNA a pre-editovanych,
editovanych a “never-edited” mRNA. Bylo ukazano, Zze snizeni hladiny mRNA odpovidajici tfem
studovanym komponentam komplexu MRB1 (GAP1, GAP2, a RNA helikazy) vede k sniZeni rov-
nonaznych hladin gRNA. Tyto data indikovala, Ze GAP1, GAP2 a RNA helikaza jsou dllezité pro
zachovavani stability gRNA. SniZ$eni hladiny mRNA pro Nudix hydrolazu zplsobilo celkovou
redukci pre-editované a editované mRNA a nemélo Zzadny efekt na hladinu gRNA. Celkove,
vysledky predloZené prace poukéazaly na roli komplexu MRB1 v mitochondialnim metabolismu
RNA.

Hodnoceni:

Prace je napsana vybornou a srozumitelnou angli¢tinou bez pieklepl. Vlastni text je
napsan prehledné a veécné a svéd¢i o nadhledu nad zpracovanym tématem. Po experimentalni
strance, studentka zvladla Sirokou $kalu molekularné-biologickych metod v€etné experimentalné
naroénych technik jako jsou napf. RT-gPCR nebo analyza fenotypl RNAI. Fakt, Zze prace byla
publikovana v ¢asopise s IF > 5 s naroénym recenznim fizenim, dale jen doklada, Zze experimenty
byly zvladnuty na kvalitativiie velmi vysoké arovni. Samotny pfinos Zdefiky k publikovane praci je
vyznamny. Zdefika pfipravila knock-down dvou genti pomoci RNAI a charakterizovala jejich feno-
typ pomoci rlstovych krivek, Northern blot analyzy, RT-gPCR, a spolu-podilela se na dalSich
funkénich esejich. Predlozna diplomova prace patfi dle mého soudu mezi nejlepsich 5% které
jsem mél prilezitost hodnotnit. Zderika jasné demonstrovala svoje pfedpolady pro dalsi tvirgi
védeckou praci. PfedloZenou diplomovou praci hodnotim vyborné.

& % Lukas Tratire

1) na strané 2, studentka uvadi, Ze gRNA jsou dlouhé kolem 50-70 nt. Na strané 4, ale studentka
uvadi, Ze gRNA jsou dlouhé kolem 30 nt. Domnivam se, ze se jedna pouze nevhodné formu-
lovanou vétu. Mohla by tuto zalezitost uvést na pravou miru?

Komentare:

2) na strané 6, v ¢asti vénované roli MRP1 a MRP2 proteinim, by meéla byt citovana i prace Zik-
ova et al., Int. J.. Parasitol. 2008



3) na strané 7, z popisu neni jasné jakym zplsobem byl komplex ziskany pomoci tandemove
afinitni purifikace analy_zovén.

Dotazy:
k praci jako takové mam jediny dotaz:

Knowck-down GAP1, GAP2, a RNA helikazy vykazoval velmi podobny fenotyp na drovni gRNA
stejné jako na Grovni transkriptl pro pre-editované, editované i “never-edited” mRNA. Tento fakt
vSak dava vzniknout otazce, zda pozorovany fenotyp je mozné skutecné pfisoudit jednotlivym
podjednotkam (GAP1, GAP2, RNA helikaze) MRB1 komplexu. Jako alternativni vysvétleni by se
nabizela moznost, Ze pozorovany fenotyp by mél byt spiSe pfisouzen MRB1 komplexu jako celku.
Mohla by Zderika vysvétlit jakym zplsobem umoziiuji jeji data rozlisit funkci jednotlivych kompo-
nent v komplexu od fukce komplexu jako celku? Snizeni hladiny mRNA pro GAP1, GAP2 a RNA
helikazu muze vést ke snizeni efektivni koncentrace aktivniho komplexu MRB1. Nebyl by naho-
dou fenotyp pro vSechny komponenty komplexu, které jsou nezbytné pro jeho aktivitu identicky?

V tomto pohledu by rozdilny fenotyp mezi Nudix hydrolazou a GAP1, GAP2, a RNA helikazou
mohl naznacovat, Zze Nudix hydrolaza neni s GAP1/2 a RNA helikazou spojena prostiednictvim
protein-proteinovych interakci, ale Ze spiSe pfedstavuje nezavislou funkéni jednotku (nebo ji
spolu-tvofi) a s GAP1/2 a RNA helikazou je associovana napf. prostiednictvim RNA jako
spole¢ného substratu. Jaky experiment by Zderika navrhovala pro vyvraceni této moznosti?
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