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About me

PhD at IOCB Prague, group of Pavlina Reza¢ova, Structural biology

Postdoctoral experience in Gene Center Munich from 2016, AGs Halic and Beckmann

Cryo-EM of co-translational surveillance processes

Pl position at CEITEC MU Brno (since July)
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Introduction — mMRNA decay

Codon optimality-mediated mRNA decay (COMD) . t;.;i-' :

Non-optimal
codon

No-go mRNA decay (NGD)

Elongation
stall

Buschauer R. et al., Science, 2020

Tesina P. et al., NSMB, 2019

Tesina P. & Lessen L. et al.,, EMBO J, 2020



Introduction: Ribosome-associated quality control (RQC)
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* Ribosomal collision is the hallmark of problematic translation

* mRNA decay (NGD) + Ribosome-associated quality control (RQC)

Brandman, O. and Hegde, RS., Cell 2012


Předvádějící
Poznámky prezentace
After ribosomal stalling is recognized, the ribosome is split ino subuntis, the nascent chain is degraded via RQC, the faulty message is degraded in a mRNA degradation pathway called no-go
Ribosomal stalling is a hallmark of problematic translation and can be caused by inhibitory codon combinations and translation of poly(A) as a result of stop codon readthrough or abnormal polyadenylation
Earlier this year, we have published a study in collaboration with Prof. Inada‘s group showing


Introduction - RQC

Hel2 ubiquitination
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Splitting by RQT
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 RQC is conserved from bacteria to humans (CArboxy-Terminal tails)
 How does Rqgc2 govern peptide elongation cycle without 40S and mRNA?

Matsuo & Tesina et al., NSMB, 2020 Shao S. et al., Mol Cell, 2015


Předvádějící
Poznámky prezentace
This is a more structure-focused view on this process, generating the…
So I will focus on the RQC complex depicted here, this is the human version as a best resolved information until now by Sichen Shao and colleagues from the Hegde lab
So you can see that we had an idea about the general architecture of the eukaryotic RQC complex in which the NEMF or Rqc2 coordinates the tRNA to govern the templateless elongation of the nascent chain and Listerin or Ltn1 probes the Rqc2 binding and connects all the way to the peptide exit to ubiquitinate the nascent chain and mark it for degradation.
However, several key questions had no answer. In brief, there is a whole elongation cycle governed just by NEMF Rqc1 in the absence of the small subunit and we don‘t really know how. Therefore I used the misterious Rqc1 and pulled out the yeast RQC complex and solved its cryo-EM structure
Lets have a look on the assembly


Overview



Předvádějící
Poznámky prezentace
This is a composite map from 8 focus refined maps (the factors are highly dynamic)
This fades away to show us the colored models so that we can see the individua components
Ltn1 the E3 ligase
Rqc2 coordinating two tRNAs
eIF6 the subunit anti-reassociation factor
And also eIF5A, the general elongation promoting factor


CAT tailing cycle

Initiation Decoding Peptide transfer

tRNA translocation


Předvádějící
Poznámky prezentace
More importantly, we were able to solve 10 distinct states of the yeast RQC complex at overall resolutions ranging from 2.5 A to over 3 A
This allowed us gain some improtant mechanistic insight into the process of CAT tailing including the initiation, decoding, peptide transfer and tRNA translocation
So I‘ll try to share a few interesting aspects of the whole process starting with initiation


Decoding

* Rqc2 stucture selects for NGY anticodon, RCN in “codon language® - GCN = Ala; ACN = Thr


Předvádějící
Poznámky prezentace
How does Rqc2 select the next tRNA in the A-site, in other terms how does it do tRNA decoding 
We know that in yeast Ala and Thr form the CAT tail
So we wanted to see if we can explain this selectivity
nonspecific charged surface interaction
sufrace pockets – only purine at position 36 decoding the first base of the codon
Only guanine is strictly selected – combinations
No sequence specific interactions with the tRNA in the P-site which is consistent with...
After decoding, the peptidyl transfer reaction can take place


Peptide transfer

PRE-

POST-

State F pre-

» elF5A present in all peptide transfer states



Předvádějící
Poznámky prezentace
After decoding the PTC of the 60S catalyzes the peptide transfer
Here we have sufficient resolution to follow the reaction in detail and we see eIF5A is present in all the petide transfer states


elF5A is a novel CAT tailing factor
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» elF5Ais essential for CAT tailing Data from the Inada laboratory


Předvádějící
Poznámky prezentace
Toshi Inada helped us with testing the importance of eIF5A in cat tailing
Since the essential Hypusine 51 is apperently fine, otherwise the cells would not have survived, but CAT tailing is basically gone, this points to an additional function of eIF5A in CAT tailing



Conclusions

elF5A is a novel factor in eukaryotic CAT tailing

Rgc2 governs initiation, decoding specificity and peptide transfer

Rgc2 undergoes conformational rearrangement to allow for tRNA translocation

Ltn1 exerts a broad range of movement to ubiquitinate a variety of degradation targets

Molecular Cell ¢ CellPress

OPEN ACCESS

Molecular basis of elF5A-dependent CAT tailing
In eukaryotic ribosome-associated quality control

Petr Tesina,’-*" Shuhei Ebine,?* Robert Buschauer,’-* Matthias Thoms,' Yoshitaka Matsuo,? Toshifumi Inada,*"
and Roland Beckmann'-+*



Future plans: human host-pathogen interactions

Solution A

(cofactors + substrates)

Solution B
(energy system)

Template

Mechanistic understanding by cryo-EM

Challenges of the human system

Key objective: unlock the potential of controlled in vitro
translation in the human system.

in vitro
Protein Production

|
|
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Cell Extract


Předvádějící
Poznámky prezentace
Explain the concept and its novelty and how this will be executed by a novel approach to
investigate the Big Research Question addressed by your project.


Future plans: human host-pathogen interactions

* Mechanistic understanding by cryo-EM

« Challenges of the human system

 Key objective: unlock the potential of controlled in vitro

translation in the human system.

Solution A

(cofactors + substrates)

Solution B
(energy system)

Template

in vitro
—__ Protein Production

Cell Extract

« Proof-of concept-study on human collided disomes (RQC substrate)
By, Al

kDa

4 peptidyl-tRNA

M free peptide

Narita M. et al., Nat Commun, 2022


Předvádějící
Poznámky prezentace
Explain the concept and its novelty and how this will be executed by a novel approach to
investigate the Big Research Question addressed by your project.


RQC initiation in host-pathogen interaction

Viperin and translation stalling

* The ddhCTP product inhibits viral RDRPs but not RNA Pol I,
activation of ZAKa and GCN2

* Incorporation into mRNA and ribosome stalling?
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3'-Deoxy-3',4'-didehydro-cytidine triphosphate

Hsu et al., Mol Cell, 2022

EBV vDUB

Counters ZNF598 activity

Liu et al., BioRxiv, 2023


Předvádějící
Poznámky prezentace
Where the gŕoup of Maria Masucci
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SARS-CoV-2 and translation control

NSP2 and interferone response inhibition NSP1 and viral protein translation
* NSP2 enhances binding of RQC pathway component GIGYF2 * NSP1 shuts down host translation by blocking
to cap-binding translation inhibitor 4EHP to inhibit MmRNA entry channel

interferone response

* Elusive connection to ribosome stalling

4EHP

m7/G

Xu et al., PNAS, 2022

e How are the viral mRNAs translated? Role of the 5°
leader sequence.
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Thoms et al., Science, 2020



Acknowledgements

The Beckmann lab
Prof. Roland Beckmann
Robert Buschauer
Matthias Thoms

[ Gene Center
“-. Munich

Y

The Inada lab

Prof. Toshifumi Inada
Yoshitaka Matsuo
Ebine Shuhei

H 5K ¥

THE UNIVERSITY OF TOKYO

The Jacquier lab The Green lab
Prof. Alain Jacquier Prof. Rachel Green
Micheline Fromont-Racine Laura Lessen
Abdelkader Namane Collin Wu

Allen Buskirk

{) @ JOHNS HOPKINS

Institut Pasteur SCHOOL of MEDICINE




LA CEITEC

Central European Institute of Technology
BRNO | CZECH REPUBLIC

, @petesoi IVI U I\I I

Tesina lab
We are hiring!

'.'°.‘o'ooe C Starting
- o 000 ¢
REYATLA ( Grants

Sele S a0 Nairodni Funded by
“iasea National Institute - plan ** gl the European Union
AT of Virology and Bacteriology M'“'%EE*TYH%DEEP%%%T'ON Obnovy i NextGenerationEU




	New kid on the (translation) block
	About me
	Snímek číslo 3
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18

