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Objetivos

O Cyclovirus humano é um virus emergente
anteriormente detectado em mamiferos, aves e
insetos, tendo uma provavel transmisséo
interespécies entre mamiferos. Pertencem a
familia Circoviridae e sdo ndo-envelopados com
genoma circular de DNA fita simples, contendo
duas ORFs que codificam uma proteina
associada a replicacdo e uma proteina do
capsideo, que resulta em uma estrutura
icosaédrica.

O objetivo deste projeto € expressar e
purificar proteinas de capsideo viral a fim de
obter estruturas do tipo VLP (Virus-Like Particle)
em vista da auséncia do contetdo gendmico do
Cyclovirus humano, dando a possibilidade de
realizar ensaios de rastreamento das condi¢fes
de cristalizacdo do VLP para coleta de dados de
difracdo de raios-X, estudos estruturais por crio-
microscopia eletrénica e de contraste negativo.

Métodos e Procedimentos

Para a sintese de modelos ndo infecciosos,
referenciadas como VLPs (Virus-Like Particles),
0S passos que se seguem sdo clonagem,
transformacdo, expressdo e purificacdo. O
passo de purificagdo pode seguir diferentes
métodos, visto que ha possibilidade da
expressdo da proteina com e sem cauda de
histidina.

Além disso, foram empregados também
métodos de analise de concentracdo através de
espectrofotometria e DLS (Dynamic Light

Scattering) que foram sucedidos por negative-
stain, uma metodologia de contraste negativo
gue consiste no preparo da grade com
deposicdo de um sal metalico sobre a amostra,
o que favorece a diferenca de contraste entre a
amostra e o background observado, permitindo
a observacdo através do MET (Microscépio
Eletrénico de Transmisséo).

Ademais, foi feita também uma estimativa da
estrutura do capsideo viral através do servidor
AlphaFold 3 e o software PyMOL através da
reconstrucdo dos modelos preditos do trimero e
pentamero.

Resultados

As proteinas de capsideo contendo cauda de
histidina foram clonadas em vetor pET28a
(Novagen) e transformadas em cepas de
Escherichia coli Rosetta (DE3) (Novagen) e
submetidas a testes de expressdo, se
apresentando solGveis, 0 que se mostra
favoravel ao estagio de purificacéo.

A purificacdo abrangeu os processos de
cromatografia por afinidade, passando por
analise através do gel de eletroforese que
apresentou bandas de purificacdo em boa
guantidade, mas em presenca de
contaminantes ainda. As referidas amostras
passaram por concentracdo através de
ultrafitracdo a fim de se obter um volume
suficiente a ser utilizado em uma cromatografia
de exclusdo molecular (Figura 1), essas
amostras  tiveram  suas  concentragBes
analisadas e observadas com o espalhamento
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dindmico de luz para analise de pureza e
distribuicdo da molécula.

Com esse processo, € possivel obter amostras
elegiveis para o negative-stain e analise com
MET (Figura 2).
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Figura 1: Gréfico da cromatografia por exclusao
molecular HUACyV Cap His. A seta indica o pico de
saida da proteina de interesse.

Figura 2: Exemplo de resultado de microscopia por
contraste negativo de VLPs HuaCyV-Cap. Assinalado
em circulo laranja alguns exemplos de VLPs
identificados. As setas vermelhas indicam
contaminantes ou proteinas HuCycV-Cap néo
organizadas em VLPs.

Conclusoes

Ao fim dos experimentos foi possivel obter um
protocolo de expressdo e purificagdo com a
proteina de capsideo do Cyclovirus humano
com cauda de histina capaz de apresentar boas
concentracdes promissoras aos métodos de
caracterizacdo estrutural por meio do MET,
difracdo por raios-x e  crio-microscopia
eletronica.
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Objectives

The human Cyclovirus is an emerging virus
previously detected in mammals, birds, and
insects, with probable interspecies transmission
among mammals. It belongs to the Circoviridae
family and is a non-enveloped virus with a single-
stranded circular DNA genome, containing two
ORFs that encode a replication-associated
protein and a capsid protein, resulting in an
icosahedral structure.

The objective of this project is to express and
purify viral capsid proteins to obtain VLP (Virus-
Like Particle) structures, which lack the genomic
content of the human Cyclovirus. This allows for
crystallization screening assays of the VLP to
collect X-ray diffraction data and conduct
structural studies via cryo-electron microscopy
and negative stain electron microscopy.

Materials and Methods

For the synthesis of non-infectious models,
referred to as VLPs (Virus-Like Particles), the
steps include cloning, transformation,
expression, and purification. The purification
step may follow different methods, as there is the
possibility of expressing the protein with or
without a histidine tag.

In addition, methods for concentration analysis,
such as spectrophotometry and Dynamic Light
Scattering (DLS), were used, followed by
negative-stain, a contrast technique consisting
of sample preparation with a metallic salt

deposition, which enhances the contrast
difference between the sample and the
background. This allows observation through a
Transmission Electron Microscope (TEM).
Furthermore, an estimate of the viral capsid
structure was made using the AlphaFold server
and the PyMOL software, reconstructing
predicted models of the trimer and pentamer.

Results

The histidine-tagged capsid proteins were
cloned into a pET28a vector (Novagen) and
transformed into Escherichia coli Rosetta (DE3)
strains (Novagen) for expression tests. The
proteins were soluble, which is favorable for the
purification stage.
Purification involved affinity chromatography,
followed by gel electrophoresis analysis, which
showed a good amount of purified bands, albeit
with  some contaminants. The samples
underwent ultrafiltration to concentrate a
sufficient volume for size-exclusion
chromatography (Picture 1). These samples
were analyzed for concentration and observed
using dynamic light scattering to assess purity
and molecular distribution.

With this process, it was possible to obtain
samples suitable for negative-stain and TEM
analysis (Picture 2).
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Picture 1: Graph of size-exclusion chromatography
for HUACyV Cap His. The arrow indicates the peak of
the protein of interest.

100 nm

Picture 2: Example of negative-stain microscopy
results for HuaCyV-Cap VLPs. Some VLPs are
circled in orange, while red arrows indicate
contaminants or HuCycV-Cap proteins not organized
into VLPs.

Conclusions

At the end of the experiments, it was possible to
establish an expression and purification protocol
for the human Cyclovirus capsid protein with a
histidine tag, achieving promising concentrations
for structural characterization methods such as

TEM, X-ray diffraction, and cryo-electron

microscopy.
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