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Characterization of the rotavirus assembly pathway
in situ using cryoelectron tomography

Graphical abstract

In situ sub-tomogram averaging of rotavirus
infected cells enables the detection and
characterisation of assembly intermediates with the
cellular context preserved
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In brief

Shah et al. used cryo-tomography to
characterize the assembly pathway of
rotavirus inside infected cells. The use of
flash frozen samples preserved the
assembly stages in their native state and
relative proportions, and subtomogram
averaging revealed their molecular
structures, to near atomic detail in the
best case.
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Viruses are attractive targets for

study at the molecular level, since
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Y ,3 X 7 structure and function. Our attempts

to relate structure to function have
benefited from the developments in
X-ray crystallographic methods that have brought very complex structures
within reach of description in atomic detail. Our targets range from
picornaviruses, small ssRNA viruses, which include a number of important
animal and human pathogens, to the larger dsRNA viruses. At both ends of
this spectrum (from less than 10,000,000 to about 100,000,000 Daltons) we

now have representative atomic structures.

Our efforts are particularlv focused on virus-recentor interactions and basic
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Background

Reoviridae, or Respiratory Enteric Orphan viruses#f iz I 7 ,
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» Rotaviruses, part of the Reovirus family, are a major cause
of infant deaths in the developing world, killing over
800,000 children under the age of 2 each year.

> viral gastroenteritisyii 5 1417 B £



https://microbewiki.kenyon.edu/index.php/Rotavirus
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(Sarah Caddy, et al. Virus Research, 2021)
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Result 1: Intermediates of assembly
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Result 1: Intermediates of assembly




Result2: High-resolution structures using STA




Result2: High-resolution structures using STA
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Result2: High-resolution structures using STA




Result3: VP4 structure prior to exposure to trypsin
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Result3: VP4 structure prior to exposure to trypsin




Result3: VP4 structure prior to exposure to trypsin
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Result4: a trimeric conformation of VP4 in eDLP




Result4d: a trimeric conformation of VP4 in eDLP
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Result4d: a trimeric conformation of VP4 in eDLP
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Result4: a trimeric conformation of VP4 in eDLP
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Result4: a trimeric conformation of VP4 in eDLP
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Result4d: a trimeric conformation of VP4 in eDLP
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SLP is assembled in the viroplasm

Resulth




Result5: SLP is assembled in the viroplasm
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esult5: SLP is assembled in the viroplasm




Result5: SLP is assembled in the viroplasm

VP2 VP1




Result5: SLP is assembled in the viroplasm
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Result5: SLP is assembled in the viroplasm
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Discussion

Attachment and Entry Virus assembly , Transient envelopment and exit
"l

® Cell Membrane @ Viroplasm () Endoplasmic Reticulum
@®@TLP @ODLP @ SLP eDLP @ viral RNA



Discussion

Assembly and egress - Protease cleavage = Entry .
Cell 1 Extracellular space Cell 2
\
[ Pre-mature Immature Mature [ Intermediate Final )

* have detected and characterized at the molecular level assembly stages not previously detectable;
* how the assembly events relate spatially to the cellular structures
* delicate, short-lived forms that cannot be purified outside of their native milieu



