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PLANT QUALITY RESEARCH

Chloroplasts are the organelles that define plants and the unique site of photosynthesis,
the only significant mechanism of energy input into the biosphere. Adverse environmental
conditions including high temperatures, cold, drought, and salinity cause protein stress and
aggregation in plant chloroplasts. Recycling of damaged proteins is achieved by the action of
molecular chaperones but, when recycling is not possible, toxic aggregated proteins have to be
degraded by the action of proteases to avoid damage to the organelle. Chaperones and proteases
act coordinately and constitute protein quality control (PQC) systems that are required for
organismal survival. In chloroplasts, similar mechanisms ruled by the chaperone HSP70 survey
for maintaining protein homeostasis (proteostasis).

In our group, we have unveiled a novel synergistic collaboration between the chaperone
HSP70 and the protease CLP in preventing the accumulation of protein aggregates. In these
synergistic interaction DNA]J proteins are key factors that provide specificity to the system,
adaptors that recognise unfolded substrates and transfer them to the HSP70 for refolding, often
in cooperation with CLPB3. However, when refolding is not possible, the DNAJ/HSP70 transfer
substrates to CLPC1, a subunit of the CLP protease for degradation. The accumulation of protein
aggregates unleashes a chloroplast-to-nucleus retrograde signalling pathway that specifically
activates the transcription of chaperones at the nucleus, the chloroplast unfolded protein
response (cpUPR).

In our goal to design new strategies to engineering plant stress tolerance, we are currently
engaged in the study of three interconnected objectives:

- To identify novel substrates of DNA] proteins in chloroplasts.
- To untangle the specificity of the different CLPC adaptors.
- To unveil components of the cpUPR signalling pathway.
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2025/Current  CSIC researcher at the IBVF (Seville, Spain).

2020/2025 Talent Atraction fellow at CNB (Madrid, Spain).

2018/2020 Postdoctoral position at Prof. Dr. Paul Jarvis’s research group at the
University of Oxford (United Kingdom).

2016/2018 Marie Skiodowska-Curie fellow at Prof. Dr. Dario Leister’s research
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2004/2008 Predoctoral Grant, University of Seville (Spain).

2004/2005 Diploma of Advanced Studies, Ph.D program, Department of Vegetal
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PROJECTS AS PRINCIPAL INVESTIGATOR

1. Unravelling chloroplast retrograde signalling unleashed under protein quality control
perturbance (RetroQuality). State Research Agency (AEI) (project PID2023-150687NB-100,
Total Project Budget 150.000€, Research Budget Allocation 120.000). From September 2024
to current.

2. Crosstalk between chloroplasts and other plant organelles (ChloroTalk). State Research
Agency (AEI) (project CNS2022-135817, Total Project Budget 199.285€, Research Budget
Allocation 126.500). From July 2023 to December 2025.

3. Unravelling chloroplast protein quality control for rational epigenetic reprogramming
(EpiChloroplast). Autonomous Community of Madrid (project 2019-T1/BIO13731, Total
Project Budget 301,000€, Research Budget Allocation 191,000). From July 2020 to June 2025.

4. New regulators of photosynthetic machinery and retrograde signalling in chloroplasts
(ChloroQuality). State Research Agency (AEI) (project PID2020-118607RB-100, Total Project
Budget 75,625€, Research Budget Allocation 62,500€). From September 2021 to June 2024.

5. Dissecting chloroplast protein quality control specificity for rational plant reprogramming
(ChloroQuality). H2020-MSCA-IF-2014_ST (project 656822, Total Project Budget 159,461€,
Research Budget Allocation 19,200€). From January 2016 to December 2017.
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-
PABLO J. PULIDO GOMEZ U \ -

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kampinga HH, Andreasson C, Barducci A, Cheetham M, Cyr D, Emanuelsson C,
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development and has a role in leaf variegation in both Lotus japonicus and Arabidopsis
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the nucleus of wheat seed cells suffering oxidative stress and supports the antioxidant
activity of 1-Cys peroxiredoxin. Plant J., 57:132-145. (Impact Factor 2009: 6.946)
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Nellaepalli S*, Baretic D, Brandner AF, Kubis-Waller S, Soufi Z, Cheng S, Kodru S,
Fang ], Flores-Perez U, Ravikumar V, Pulido P, Fournier M, Ahel I, Khalid S, Jarvis
RP* (202X) Assembly of two functionally-distinct protein import complexes in the
outer membrane of plant chloroplasts. Target journal: Nature Structural & Molecular
Biology. (bioRxiv: doi.org/10.1101/2025.10.27.683105)

DIRECTOR OF DOCTORAL THESIS

Catalina Perello — Defend in November 2013. In co-direction with Manuel Rodriguez
Concepcion — “Identification of mechanisms regulating plastid isoprenoid biosynthesis
by the characterization of mutants of Arabidopsis thaliana”.
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THESIS COMMITTEES

e Antonia Maria Gallardo Martinez. Funcién del sistema redox NTRC-2-Cys
peroxirredoxinas en fases tempranas del desarrollo vegetal en Arabidopsis
thaliana. Defense: 24th July 2024, Instituto de Bioquimica Vegetal y Fotosintesis
(IBVE-CSIC), Sevilla, Spain.

e Luis Gonzaga Heredia Martinez. Estudio functional de la autofagia por estrés
especifico en el cloroplasto de la microalga modelo Chlamydomonas reinhardtii.
Defence: 21th April 2022, Instituto de Bioquimica Vegetal y Fotosintesis (IBVF-
CSIC), Sevilla, Spain.
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in Plant Science, Genes, Microbial Cell Factories, Genome, and others.
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(Spain), Department of Vegetal Biochemistry & Molecular Biology



