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Introduction

Avian reoviruses (ARVs) are non-enveloped viruses with segmented double stranded RNA genomes
Infection causes tenosynovitis/arthritis in poultry

ARYV disease outbreaks are associated with significant economic losses

To date, six different genotypic cluster groups are 1dentified

The S1 genome segment which encodes for p10, p17 and Sigma-C proteins 1s highly variable
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Materials and Methods

Propagation of different ARV
genotypes in cell culture

|

RNA extraction and ¢cDNA synthesis

}

PCR amplification and sequencing of variant p10 genes

}

Comparative analysis of p10 protein variants through
sequence alignment

'

In-frame cloning of p10 gene with c-Myc tag (N-terminus)
or mCherry (C-terminus) into a mammalian expression
plasmid vector

|

Transfection of leg horn male

Transfection Control

The p10 protein, encoded by the S1 gene segment, is a non-structural transmembrane protein critical for cell-cell fusion and viral dissemination
There is lack of information regarding the impact of natural polymorphisms in ARV genomes in viral protein function.

Hypothesis and Objectives

Hypothesis: Natural polymorphisms could alter structure, conformation, and function of p10 protein which leads to differences in p10 -
cellular protein-protein interaction networks and protein functionality.

Objectives:

1.  Cloning and expression of variant p10 proteins and analysis of fusogenic activities
2. Analysis of cellular protein networks which interact with variant p10 proteins

3.  Mapping of functional domains of variant p10 proteins

Untransfected cells

! mCherry

1 Figure 5. Cloning and expression of pl0 variant proteins fused with mCherry at the C-

hepatoma (LMH) cells : : : : : : ) ..
y terminus. C-terminal fusion with mCherry abolished the fusogenic activity of the p10
/ l \ : protein in LMH cells.
Western blot using Fluorescence Cell to cell fusion assay using ;
anti-c-Myc antibody Microscopy DiO/Dil membrane dyes Figure 3. Induction of cell—cell fusion (syncytium formation) by p10 protein variants. LMH cells were Conclusions
transfected with plasmid DNAs expressing different ARV pl10 variants and examined by light microscopy.
! Cells transfected with a green fluorescent protein (GFP)-expressing plasmid DNA served as a transfection o  plO proteins are highly variable between various genotypic cluster groups of ARV.
Results , control. o All the variant p10 proteins were capable of inducing cell to cell fusion.
; o plO protein of ARV?2 appeared to have less fusogenic activity than ARV1 and ARVS.
1 1 ; , . o ] o The integrity of the C-terminus of p10 protein is required for its fusogenic activity.
ARV1 P10 MBRMPPGSCN GATAMIFGNVH CQAAQNTAGG DLQATSSHEEA YWPYLAAGGG :
ARV2P1I0 MFRMPSGSCN GATS|FGNEMH CQAAQNSIAGG DLQATSSLVA YWPYLAAGGG | { Fusion Assay ]
ARVAPI0 MFRMSSGSCN GATSIFGNVH CQAAQNTAGG DLQATSSLEMIA YWPYLAAGGG
ARV5P10  MERPSSGSCN GATSIFGNVH CQAAQNTAGG DLQATSSLVA YWPYLAAGGG N : - o .
ARVG P10  MFRMSSGSCN GATSIFGNVH CQAAQNSIAGG DLQATSSLVA YWPYLAAGGG : U““i';sl::cted - I;Daitéeal\';‘(::rv:’lll't\:‘ Work in progress and future directions
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ARVIPI0  FLLIVIIIFA EEYCCKAKVK ADAARSVFHR ELVALSISGKH NAMAPPYDV : \ : . . . : : :
ARV2P10 LLLILEEE| IA MFYCCKAKVK ADAARNVFFR ELVALNTAKC BAVPPSYSV , Untransfected | [ Labelled with Understanding variant p10 protein interactions with the cellular machinery through:
ARV4_P10 LI 111 IMIG IBMCCCKAKVK ADATRSIVFYR ELLALNSGKC NAAPPSYDV cells ) | DiL . : h . h : A et
ARV5_P10 FLIILIMIVG IVCCCKAKVK ADATRNEMFYR ELLALNSGKC NAEPPVYHE , o Transcriptomics to measure host gene expression changes in response to ARV infection
ARV6p10 LLEIIVEIIVG IVCCCKAKVK ADAARNMFYR ELFALNSTKC BAGPPVYRE : (P10Transfected | [ Labelled with 4 .. A and p10 expression
I cells | DiO after 4hr C.ells were dissociated and ElliOToRConca . . . . _
ARVI P10 ARV2.P10  ARVA P10  ARVS.P10  ARV6_p10 : e mixed in equalnumbersand [—>| * 0 o Extraction of membrane proteins from p10 expressing plasmid DNA transfected and
niransrecte apeuwea wil i i . .
ARV1_P10 73.737% | 75.758% | 72.727% | 70.707% : cells W L incubated overnight ARYV infected cells followed by mass spectrometry analysis.
ARV2_P10 | 73.737% 76.768% | 74.747% | 80.808% I ight Field Merge o Co-immunoprecipitation of proteins interacting with p10 using cells transfected with
ARVA_P10 [ 75.758% | 76.768% 80.808% | variant p10-expressing plasmid or infected with ARV variants, followed by mass
QEXS-ME 12.727% L : spectrometry analysis.
6_p10| 70.707% | 80.808% | 80.808% : . . . . . . .
’ o  Mapping of functional domains of the p10 protein involved in interactions with ke
| ppmg p y
Figure 1. Comparison of p10 protein amino acid sequences from ARV strains representing : cellular proteins.
different genotyping groups. Sequence alignment was performed using the Clustal Omega :
. . . . . |
algorithm in Geneious Prime software(Dotmatics). :
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Figure 2. Cloning and expression of the p10 protein from various ARV genotypic groups |
Leghorn Male Hepatoma (LMH) cells . (A) Schematic representation of the cloning
strategy. (B) Western blot analysis of p10 protein expression.

Figure 4. Fusion assay to assess pl0-mediated cell—cell fusion. LMH cells were transfected with pcMyc pl10
plasmid DNA. Four hours post-transfection, cells were labeled with D10 (a green membrane dye),
dissociated, and mixed in equal proportions with untransfected LMH cells labeled with DiL (a red membrane
. dye). Cell mixtures were examined under a fluorescence microscope to assess fusion. D10O- and DiL-labeled

| untransfected cells mixed 1n equal proportions served as negative controls.
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