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Adenovirus initiates 

multiple cell death 

pathways including 

necroptosis, 

inflammasome activation 

and autophagy before 

the tumor cells die by Ad-

mediated lysis.

Necroptosis  is not 

associated with SFV4 

infection

SFV4 induces rapid cell lysis 

accompanied by induction of 

immunogenic  apoptosis

VV mediated cell 

lysis is primarily 

accompanied by 

induction of 

necroptosis and 

autophagy
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Alphaviruses

Surface glycoproteins

Enveloped virus
Icosahedron : 240 copies of 1 protein
Spherical      : 65-70nm 
Envelope      : 80 trimer spikes

each spike = 3 x E1/E2 heterodimers

lipid bilayer

icosahedron 

Electron microscopy of recombinant SFV 

particles. Negative staining, bar 50 nm.

(Zajakina et al, 2010)

•RNA replication and high transgene expression

•No risk of integration

•Alphaviruses can target lymph nodes

•Dendritic cells infection

•Targeting cancer cells

•High virus titers

•Safe for human

•No vector preimmunity

•Transient expression

•Oncolytic properties

•Induce immunogenic cell death



4T1/GFP

cells

Ultra-low attachment plate

Co-culture of 4T1/GFP cell spheroids with BMDM

S + M1 S + M2S + M0

200 µm

200 µm

100 µm



1_9 M01_6 control (w/o M) 1_4 M1

2_4 M12_9 M02_2 control

4T1/GFP (green), 48 h incubation with macrophages (unlabeled) 



4T1/GFP (green) + M1 (red)                                       4T1/GFP (green) + M0 red

tumour spheroids (green) were incubated with macrophages (red) for 24 h 

Observations:

• downregulation GFP 

intensity (M1)

• migration of GFP+ cells 

out of the spheroid (M0)

• NO test day 4

NO test



Inhibition of 4T1 tumour growth by i.t. injection of SFV/IFNg virus

Trofimova et al, Vaccines 2021



Flow cytometry analysis of T 
cells in the tumours treated with 
SFV/IFNg, SFV/Luc or PBS in 
orthotopic 4T1 mouse breast 
cancer model



Flow cytometry analysis of myeloid cells in the tumours
treated with SFV/IFNg, SFV/Luc or PBS in an orthotopic 4T1 
mouse breast cancer model
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Inhibition of 4T1 tumour growth by i.t. injection of SFV/IFNg virus in combination with SFV/Relaxin



conclusions

• inhibition of tumor growth in an orthotopic 4T1 mouse breast cancer model

• significant increase in the populations of intratumoral Th cells and CTLs, and reduction of T-regs

• decreased intratumoral infiltration of myeloid cells expressing CD11b, CD206, or CD38

• enhanced inhibition of tumor growth in combination with Pam3CSK4 and Relaxin

SFV-based expression of IFNg benefits the antitumor immune response, representing a promising 

adjuvant to current immunotherapy and chemotherapy strategies.

SFV/IFNg vector 
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