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Objetivos

Os objetivos desse trabalho foram expressar e
purificar NtDDX35 para estudos estruturais,
avaliar seu estado oligomérico por SEC-MALS,
definir o dominio helicase via Alphafold para
cristalizacdo, e produzir SCI1 recombinante
para ensaios de interagao e co-cristalizagéo.

Métodos e Procedimentos

Todos os procedimentos para clonagens,
subclonagens e manipulacdo de DNA em geral
foram conduzidos de acordo com as técnicas
padrdo de clonagem molecular e Gibson
assembly’. Modelos gerados pelo AlphaFold?
foram usados para definir as construgdes
parciais, envolvendo os dominios isolados de
interacao. Proteinas recombinantes His-SCI1 e
His-NtDDX35 foram expressas em E. coli
Rosetta 2 (DE3) cultivadas em meio LB
seletivo. Apés lise por sonicagao em tampao de
alto sal e agente redutor, a fragdo soluvel foi
purificada por cromatografia de afinidade
Ni-NTA, seguida de exclusdo molecular
(Superdex 200 ou 75, AKTA PFurifier). Para o
complexo proteico, culturas de cada proteina
foram combinadas e processadas nas mesmas
condi¢des. A pureza das amostras foi avaliada

por SDS-PAGE 12%. A estrutura secundaria foi
analisada por dicroismo circular (CD) em
espectropolarimetro  Jasco  J-815, com
tratamento e analise dos dados pelo CDToolX*

Resultados

A purificagdo da NtDDX35 na coluna de
afinidade foi otimizada em tampao com 500
mM de NaCl, 10% glicerol e 0.5 mM de TCEP,
seguida de SEC em condi¢cées ajustadas de
forca ibnica e glicerol (Figura 1). SCI1 foi
purificada em mesmo tampao, sem TCEP. O
complexo NtDDX35-SCI1 foi obtido por co-
purificacdo e confirmado por SEC-MALS.
Espectros de CD (Figura 2) indicaram
predominancia de a-hélices na NtDDX35 e
estrutura desordenada na SCI1, em
concordancia com predigdes in silico. O
complexo apresentou perfil semelhante ao da
NtDDX35, mas com minimo em 222 nm mais
negativo que o tedrico, sugerindo possivel
alteragcéo conformacional.

Foram obtidas construgbes truncadas da
NtDDX35 (dominio helicase) e da SCI1 (regido
C-terminal) em vetor pSUMO, via Gibson
Assembly. As construgdes foram confirmadas
por analise de restricdo e sequenciamento.
Ensaios de expressdo mostraram as proteinas
truncadas também soluveis.
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Figura 1: Cromatogramas e SDS-PAGE para
NtDDX35 (a,b), SCI1 (c,d) e complexo (e,f).
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Figura 2 - Analises de CD para as proteinas.
Espectro da a) NtDDX35 em uma concentragdo de
0,2 mg/mL, b) SCI1 em concentragéo de 0,23 mg/mL
e c¢) do complexo a 0,166 mg/mL. Todas as medidas
foram a 4°C, em fosfato de sddio 20 mM contendo
125 mM de NaCl, em uma cubeta de caminho 6ptico
de 1 mm.

Conclusoes

As condigdes de expressao de NtDDX35 e
SCI1  foram otimizadas, permitindo a
purificacdo e obtencdo das proteinas, bem
como do complexo. Para a SCI1, as predigdes
in silico aliadas aos resultados de dicroismo
circular confirmam ftratar-se de uma proteina
intrinsecamente desordenada, compativel com
seu papel na proliferacdo celular com diversos
interatores. O complexo NtDDX35-SCI1 foi
confirmado por SEC-MALS, e a interagéo
mostrou-se independente da presengca de
nucleotideos ou RNA, mantendo-se estavel
mesmo sob alta forga ibnica, o que indica forte
interagdo entre as proteinas. O projeto continua
em andamento atualmente para caracterizar a
atividade enzimatica da NtDDX35 e possiveis
efeitos da SCI1, além de dar seguimento a
obtencdo das estruturas dos dominios de
interacao.

Os autores declaram ndo haver conflito de
interesses.
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Objectives

The objective of the present study is to express
and purify NtDDX35 for structural studies, to
evaluate its oligomeric state by SEC-MALS, to
define the helicase domain via AlphaFold for
crystallization, and to produce recombinant
SCI1 for interaction and co-crystallization
assays.

Materials and Methods

Cloning, subcloning, and general DNA
manipulations were carried out following
standard molecular cloning procedures and
Gibson assembly?. Structural models generated
with AlphaFold? guided the design of partial
constructs containing isolated interaction
domains. Recombinant His-SCI1 and His-
NtDDX35 were expressed in E. coli Rosetta 2
(DE3) cultured in selective LB medium. Cells
were lysed by sonication in high-salt buffer
supplemented with a reducing agent, and the
soluble fraction was purified by Ni-NTA affinity
chromatography followed by size-exclusion
chromatography (Superdex 200 or 75; AKTA
Purifier). For complex formation, cultures

expressing each protein were combined and
processed identically. Protein purity was
assessed by 12% SDS-PAGE. Secondary
structure was analyzed by circular dichroism
(CD) spectroscopy using a Jasco J-815
spectropolarimeter, with the data processing
using CDToolX3.

Results

Purification of NtDDX35 was optimized using
buffer supplemented with 500 mM NaCl, 10%
glycerol and 0.5 mM TCEP to minimize
contaminants, followed by size-exclusion
chromatography (SEC) under adjusted ionic
strength and glycerol conditions (Figure 1).
SCI1 was purified in the same buffer without
TCEP. The complex was obtained by co-
purification and validated by SEC-MALS.

CD spectra (Figure 2) indicated a
predominance of a-helical content in NtDDX35
and a disordered structure in SCI1, consistent
with in silico predictions. The complex displayed
a profile similar to NtDDX35 but with a more
negative minimum at 222 nm than expected
theoretically, suggesting a potential
conformational change.

Truncated constructs of NtDDX35 (helicase
domain) and SCI1 (C-terminal region) were
generated by cloning into pSUMO using Gibson
Assembly. Restriction analysis and sequencing
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confirmed the cloning. Expressions tests
showed soluble truncated proteins.
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Figure 1. Chromatograms and SDS-PAGE analysis
of NtDDX35 (a,b), SCI1 (c,d), and the complex (e,f).
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Figure 2. Circular dichroism (CD) analysis of
proteins. Spectra of (a) NtDDX35 at 0.2 mg/mL, (b)
SCI1 at 0.23 mg/mL, and (c) the complex at 0.166

mg/mL. All measurements were performed at 4 °C in
20 mM sodium phosphate buffer containing 125 mM
NaCl, using a 1 mm path-length cuvette.

Conclusions

Expression conditions for NtDDX35 and SCI1
were optimized, enabling purification of the
individual proteins as well as the complex. For
SCI1, in silico predictions together with CD
spectroscopy confirmed that it is an intrinsically
disordered protein, consistent with its role in cell
proliferation with various interactors involved.
The NtDDX35-SCI1 complex was validated by
SEC-MALS, and the interaction proved
independent of nucleotides or RNA, remaining
stable even under high ionic strength, indicating
strong affinity between the proteins. The project
is ongoing, with current efforts focused on
characterizing the enzymatic activity of
NtDDX35, potential modulatory effects of SCI1,
and the structural determination of the
interaction region.

The authors declare no conflict of interest.
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