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Objetivos

O projeto tem como objetivo investigar a
estrutura e fungdo das proteinas contendo o
dominio DUF724 de Arabidopsis thaliana, com
énfase em dois membros da familia, AtDUF5 e
AtDUF7. Estas proteinas apresentam dominios
coiled-coil (CC) na regidao C-terminal, que
podem estar relacionados a formacado de
complexos homo- ou heteroméricos e a
interacao com outros parceiros moleculares.

A compreenséo dessas interagdes pode revelar
fungdes bioldgicas ainda pouco conhecidas e
auxiliar na elucidagdo do papel dessas
proteinas em processos de desenvolvimento
vegetal e regulagao celular.

Durante o periodo de vigéncia da bolsa,
buscou-se expressar e purificar tanto o dominio
DUF724 completo de AtDUF5 quanto sua
versdo truncada contendo apenas a regiao
coiled-coil (AtDUF5CC), visando avaliar suas
propriedades de solubilidade e estabilidade.
Esses ensaios servirdo como base para
experimentos posteriores de caracterizagao
biofisica, cristalizagdo e estudos de interacdo
com AtDUF7, permitindo validar hipoteses
geradas por modelagens estruturais in silico.

Métodos e Procedimentos

Foi realizada a clonagem, expressdo e
purificacdo de AtDUF5 e de sua versado
truncada contendo apenas o dominio CC
(AtDUF5CC). As construgdes foram expressas
em E. coli Rosetta(DE3) e purificadas por
cromatografia de afinidade com metal
imobilizado, seguida de clivagem da cauda de
histidinas e exclusdo molecular.

Para a proteina insoluvel, aplicou-se protocolo
de renovelamento com ureia (46 M) e
gradiente de remoc¢&o do agente desnaturante.
As sequéncias clonadas foram validadas por
sequenciamento Sanger, e a pureza e
integridade das amostras avaliadas por
SDS-PAGE convencional e tricina-SDS-PAGE,
possibilitando melhor resolugdo de proteinas
de baixo peso molecular.

Resultados

A expressao de AtDUF5 foi elevada, porém
majoritariamente insoluvel, apresentando forte
precipitagdo logo apds a eluigdo, mesmo com
ajustes de tampao. A aplicagao de protocolo de
renovelamento solubilizou a proteina, mas nao
impediu agregacao significativa.
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A estratégia de construgdo truncada
(AtDUF5CC) apresentou melhor solubilidade e
rendimento (~30 mg/L), sendo obtida
diretamente da fragdo soluvel, com apenas
leve tendéncia a agregagdo em concentra¢des
mais altas. Esses resultados indicam que a
construgdo CC é mais adequada para avangar
nas proximas etapas de caracterizagao
estrutural e ensaios de interagao.

Figura 1: Gel da purificacdo de AtDUF5CC da fragcéo
soluvel. 1, fragao soluvel. 2, saida da coluna. 3,
eluicao, 4, apods clivagem da cauda.

Conclusoes

Os resultados obtidos indicam que a
construgdo proteica truncada, AtDUF5CC,
apresenta maior solubilidade em comparagéo a
proteina completa AtDUF5, permitindo sua
purificacdo a partir da fragado soluvel do lisado
celular. Essa maior solubilidade torna
AtDUF5CC uma alternativa mais promissora
para analises estruturais e estudos de

interacdo de dominios proteicos, contribuindo
para a compreensao do funcionamento do
dominio DUF724. Os desafios observados na
purificacdo da proteina completa, incluindo a
precipitacdo imediata apds a eluicdo, apontam
para a necessidade de otimizagdo dos
protocolos, incluindo ajustes na composig¢édo do
tampao de eluicdo e nas condigoes de
expressao.

As proximas etapas do projeto envolverdo
tentativas de cristalizagdo de AtDUF5CC e a
producdo das proteinas AtDUF7 (inteira e CC)
para validagdo de interagdes previstas, bem
como a revisdo aprofundada da literatura para
fundamentar as estratégias experimentais
subsequentes. Esses esforgcos visam n&o
apenas aprimorar o rendimento e a qualidade
das amostras proteicas, mas também fornecer
dados essenciais para futuras analises
funcionais e estruturais.

Os autores declaram nao haver conflito de
interesses. Leila Prando Hartvite e Prof. italo
Cavini realizaram todos os experimentos. Leila
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projeto.
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Objectives

The project aims to investigate the structure
and function of proteins containing the DUF724
domain in Arabidopsis thaliana, focusing on two
members of the family, AtDUF5 and AtDUF?7.
These proteins contain coiled-coil (CC)
domains in their C-terminal region, which may
be involved in forming homo- or heteromeric
complexes and interacting with other molecular
partners.

Understanding these interactions may reveal
previously unknown biological functions and
help elucidate the role of these proteins in plant
development and cellular regulation.

During the scholarship period, efforts were
made to express and purify both the full
DUF724 domain of AtDUF5 and its truncated
version containing only the coiled-coil region
(AtDUF5CC), in order to assess their solubility
and stability. These assays will serve as a
foundation  for  subsequent  biophysical
characterization, crystallization, and interaction
studies with AtDUF7, allowing validation of
hypotheses generated by in silico structural
modeling.

Materials and Methods

Cloning, expression, and purification of AtDUF5
and its truncated CC-domain construct
(AtDUF5CC) were performed. The constructs
were expressed in E. coli Rosetta(DE3) and
purified via immobilized metal affinity
chromatography, followed by His-tag cleavage
and size-exclusion chromatography.

For insoluble protein, a refolding protocol with
urea (46 M) and a denaturant removal
gradient was applied. The cloned sequences
were validated by Sanger sequencing, and
sample purity and integrity were assessed
using conventional SDS-PAGE and
Tricine-SDS-PAGE, providing better resolution
for low-molecular-weight proteins.

Results

AtDUF5 expression levels were high but mostly
insoluble,  showing strong precipitation
immediately after elution, even with buffer
adjustments. The refolding protocol solubilized
the protein but did not prevent significant
aggregation.

The truncated construct (AtDUF5CC) exhibited
higher solubility and yield (~30 mg/L), obtained
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directly from the soluble fraction, with only
minor aggregation at higher concentrations.
These results indicate that the CC construct is
more suitable for subsequent structural
characterization and interaction assays.

Picture 1: Gel of AtDUF5CC purification from the
soluble fraction. 1, soluble fraction; 2, flow-through;
3, elution; 4, after His-tag cleavage.

Conclusions

The results indicate that the truncated protein
construct, AtDUF5CC, exhibits higher solubility
compared to the full-length AtDUFS5, allowing its
purification from the soluble fraction of the cell
lysate. This higher solubility makes AtDUF5CC
a more promising candidate for structural
analyses and protein interaction studies,
contributing to the understanding of the
DUF724 domain function.

Challenges observed during full-length protein
purification, including immediate precipitation

after elution, highlight the need to optimize
protocols, including buffer composition and
expression conditions.

The next steps of the project will include
attempts to crystallize AtDUF5CC and the
production of AtDUF7 (full-length and CC) to
validate predicted interactions, as well as a
more in-depth literature review to support
subsequent experimental strategies. These
efforts aim not only to improve protein sample
yield and quality but also to provide essential
data for future functional and structural
analyses.
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