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Deciphering the role of specialized ribosomes in plants’ translation
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1 Translational regulation mediated by ribosomal heterogeneity 1l @ #CSIC

and its play an role in plant Methodology
have been passive
We have focused on RP family eL24, compaosed of two paralogs. We are working with T-DNA mutants for each paralog and performing izations to find that
mo‘“‘:‘:"hd > m::’: ‘:":::N’: 0 mm:::l. o w:‘ ::: may suggest a specific role for each paralog [pom 2). In addition, it has been described that rpl24b/el24y is unable to transiate UORF-containing transcripts [2). To determine whether this
bl I osomes con have an acthns rote. reruiating the "edUre supposes a possible paralog speci we have expeessed a reporter With the 5'leader of the transcription factor bZIP11 which harbors several UORFs that regulate
hoe e its transiation in the two pasalog mutant backgrounds of the el24 family [point 2. To figure out whether the paralogs affect in the same way in general translation, polysome profiling
translation of different RNA subpools in mammals and bacteria [1). In
plants, the possiblities for specialization are much higher, as each technique was performed and differences in gene expression between both paralog mutant was studied doing RNA-seq before and after pelleting polysome In order to refine our analysks
] od [point 3). Finallly, lethality of the double mutant rpl24a rpl24b was demostrated as well as gene dosage [point 4).

ribosomal family is encoded by two 1o seven paralogs and there are
several hints in the literature pointing towards differential paraiog
roles. However, whether this heterogeneity provides selective

translation of specific MANAs under particular cell conditions has yet Background of the family eL24 in Arabidopsis

to be demonstrated.
The family el24 is composed of two paralogs ubiguitously expressed throughout the plant

Objectives with a nearly identical expression pattern. Different phenotypes have already been
described for each paralog mutant:
To determine whether different paralogs of ribosomal EEEERE]
proteins (RPs) are functionally equivalent or not. * rpi24b is defective in the translation of auxin-related genes [3] S —

* rpi24b shows several phenotypes like slower growth or shorter siliques (3] Fig- 1. The presence of several paralogs of the same ribosomalis commonly found in plants. A)
* RPL24B bolsters the of UORF- 2) Number of paralogs of family eL24 in different plantfamiliesincluding mammals, algae, and

pe plants. 8) Alg: of the two paralogs of the bosomal family el 24,

2 Arabidopsis mutants in paralogs of the same riboprotein family exhibit different phenotypes

rpl24b shows growth retardation and auxin-related rpl24b seedlings exhibit shorter roots in basal condition, delay in the The el24 paralogs translate diff ially uORF: ining
phenotypes that are not displayed by rp/24a appearance of the first true leaves, and the germination of both mRNAs 5
paralog mutants is affected by sucrose in different ways & ‘ &
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Fig. 2. Photos of mi24s mwtants at different growth stages. A) 14 d.old plants. 8) 24 d-old Fig. 3. Although rpl24D is adbwarys twas the 2 Fig. 4. RPL248 /el 28y in required for the translation of a ORF containing reporter
plants. €) 37d-0id plants. D) 53 d-old plant. E) R d o Y the of mpi24a/el242 is altered under sucrose stress. A) Root length in 10 d-old seedlings, grown in MS 1% comtruct while RPL2AA fel 24 seems to be dispensable. A) Schematic of the reporter
7pI24b mutant, sach as ETTIN-lke siliques. sucrose. ANOVA 1-way (Tukey test) with p-value < 0,05, 8) Germination percentage after 485 under construct employed that was intreduced into the rV240 and (248 mutants. B) Western
different sucrose concentrations [0, 1 and 3%). ANOVA 2way (Tukey test), pvalue < 0,05, Two Blot using anti-GFP from transgenic kne 355-5'UTR b2IP-GFP in mpl240 and /pi24b
Iindependent experiments were analysed together. background. Ty P were g di e mutant seed batches.

Both mutants show altered polysome profiles and RNA-seq reveals the ribosome biosynthesis machinery is affected in
rpl24b but not in rpl24a
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Fig. 5. Both paralog mutants display lower monosome and (0% peak in polysome Fig 6. LG, RNA mique of each of family el24. A) =ANA sequencing was done comparing both the mutants with Col-0 and each paralog metant with each other, In parallel,
profiling compared o Columbis. Polysome profling from 8d-<id saedlings of CoLO,  polysome pelleting was used to Holste and sequence polysomal ANA. 8] Venn disgrams divided in up or down regulated and comparing four st of ganes (rpL2ds DEGS from RNA-3aq, 7pi24b DEGS from ANA-sea, DEGS
14243 30 rpl24b grown 3 days in dackness and S dayin light aferwards. rp124b from pelleting ANA-s6q and rpl24a from pelieting RNA-seq)
Conclusions and
4 The double mutant rpl24a rpl24b is lethal 2
work in progress
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How about the rpl2da/+ rpl24b/+displays shorter root length and distinguished rpl24a rpl24b/+ displays a phenotype very similar to
A B phenotype in the two first leaves as well as bigger cotyledons (o pl24b
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Fig 7. Lethality of double nwtant. A) 94 plants were genotyped to obtain F2 pogulation distribution B) Phenotype seen in 10 d-old seediing. €) 35 d-old plants.
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