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suggests that targeting of the genomic RNA 
by the mature amiRNA and of the 
complementary viral RNA by the amiRNA 
star strand contribute to the viral 
resistance. Viral progeny from some 
infected amiR-D plants was passaged in 
transgenic amiR-D lines with different 
levels of virus resistance and in wild type 
plants. Mutations selected in the partially 
resistant plants allowed the virus to infect 
the highly resistant plants and were stable 
in wild type plants. However, additional 
mutations appeared to be necessary to 
facilitate PPV infection under strong 
antiviral pressure. Broadness of the 
antiviral infection was assessed by 
inoculating amiR-C, amiR-D and amiR-CD 
lines with PPV isolates of the strains M and 
C, which differ in 1 to 3 nt from PPV-R in 
the C and D targets. Whereas one 
mismatch located in the seed of the star 
strand of amiR-D does not prevent antiviral 
activity, mismatches in the seeds of both 
the mature and star strands of amiR-C 
facilitated infection of transgenic plants. 
Interestingly, the amiRNA target sequence 
of some PPV-R escaping mutants selected 
under amiRNA pressure, mimicked the 
sequence of the natural PPV-PS (strain M) 
and PPV-SwCM (strain C) isolates, which 
could suggest the paths by which viruses 
evolve, by drift or under different selective 
pressures, are limited. 
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Adenoviruses are among the most complex 
non-enveloped icosahedral viruses, with a 
95 nm icosahedral capsid composed of 9 
different proteins, plus a 35 kbp dsDNA 
genome condensed by multiple copies of 3 
core proteins (1). Adenovirus maturation 
consists in proteolytic cleavage of several 
capsid and core proteins by the adenovirus 
protease (AVP) (2). Immature particles lack 
infectivity because of their inability to 
uncoat. We have previously shown how 
adenovirus maturation modulates virion 
stability, and therefore its ability to uncoat 
correctly for a successful infection (3-5). 
In this communication we focus on the 
relationship between maturation and 
genome encapsidation in adenovirus, by 
characterizing the proteolytic processing of 
the packaging protein L1 52/55k by AVP. 
By treating immature particles with 
recombinant AVP we prove that L1 52/55k 
is a substrate for the maturation protease, 
and reveal multiple non-consensus 
cleavage sites. Proteolytic processing of L1 
52/55k disrupts its interactions with other 
capsid and core proteins, providing a 
mechanism for its removal during viral 
maturation (6). Cryo-electron microscopy 
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of two maturation intermediates shows 
the location of L1 52/55k in genome-
lacking capsids and how this changes upon 
maturation. Immature, full length L1 
52/55k is poised beneath the vertices to 
engage the viral genome. Upon proteolytic 
processing, L1 52/55k disengages from the 
vertex region, liberating it for the initial 
steps of sequential uncoating. 
1.  C. San Martín, Viruses4, 847 (2012). 

2.  W. F. Mangel et al., Viruses6, 4536 (2014). 

3.  A. J. Pérez-Berná et al., J Mol Biol392, 547 (2009). 

4.  A. J. Pérez-Berná et al., J Biol Chem287, 31582 (2012). 

5.  A. Ortega-Esteban et al., Sci Rep3, art. no. 1434. doi: 
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Development of reporter systems to 
monitor type I interferon (IFN-I) induction 
in vivo is of great interest to characterize 
viral infections. We show here the 
generation of a type I IFN induction 
sensitive system that can be triggered both 
by the IFN-β induction and by the type I 
IFN signaling pathways. With the use of 
adeno-associated virus vectors (AAV), we 
have delivered this type I IFN sensitive 

element into the liver and lung of mice. 
Specific expression of a transgene like 
luciferase can be induced by different 
stimuli like Poly I:C, CpG DNA, Imiquimod 
or recombinant IFN-β. Intravenous 
injection of Newcastle disease virus (NDV) 
can induce luciferase in the liver numerous 
times, despite the generation of NDV 
neutralizing Ab. Intranasal instillation of 
the AAV vector allows upper and lower 
respiratory tract allows a continuous 
monitorization of type-I IFN signature after 
intranasal infection with Newcastle disease 
virus or influenza virus. The vector 
presented here can be accommodated to 
study both the strength and the kinetics of 
type I IFN signature in different animal 
organs in response to viral infections. 
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RIG-I like receptors (RLRs) are cellular 
sensor proteins that detect certain RNA 
species produced during viral infections. 
RLRs activate a signaling cascade that 
results in the production of interferon-beta 
(IFN-β) as well as several other cytokines 
with antiviral and proinflammatory 
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activities. The potential of different 
constructs based on RLRs to induce the 
IFN-β pathway and create an antiviral state 
in type I IFN-unresponsive models was 
analyzed. A chimeric construct composed 
of RIG-I 2CARD and the first 200 amino 
acids of MAVS (2CARD-MAVS200) showed 
an enhanced ability to induce IFN-β as 
compared to other stimulatory constructs. 
Furthermore, this human chimeric 
construct showed a superior ability to 
activate IFN-β expression in cells from 
various species. This construct was found 
to overcome the restrictions of blocking 
IFN-β induction or signaling by a number of 
viral antagonist proteins. Additionally, the 
antiviral activity of this chimera was 
demonstrated in influenza virus and HBV 
infection mouse models using adeno-
associated viral (AAV) vectors as a delivery 
vehicle. We propose that AAV vectors 
expressing 2CARD-MAVS200 chimeric 
protein can reconstitute IFN-β induction 
and recover a partial antiviral state in 
different models that do not respond to 
recombinant IFN-β treatment. 
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The interferon (IFN) response is a powerful 
tool of the immune system that inhibits 
virus replication and spread, buying time 
for the activation of an appropriate 
adaptive response. The IFNs comprise a 

large family of secreted proteins that have 
distinct functions in antiviral defence, cell 
growth regulation and immune activation. 

Upon viral infection, the innate immune 
response is initiated leading to the 
activation of signalling cascades that 
culminate in the production of IFN / . 
These signalling pathways are activated 
upon recognition of pathogen-associated 
molecular patterns (PAMPs) such as dsRNA 
by a series of germ-line encoded pathogen 
recognition receptors (PRRs). The family of 
cytosolic PRRs retinoic acid-inducible gene 
I (RIG-I)-like receptors (RLRs) recognizes 
viral RNA. After binding viral dsRNA, RLRs 
become activated, initiating a signalling 
cascade that culminates in the expression 
of IFN /  proteins. IFN /  are secreted 
and bind to target receptors on infected 
and uninfected neighbouring cells to 
initiate signalling cascades within them 
that end with the expression of proteins 
with antiviral activity. As this response is 
very effective in preventing the 
establishment of viral infection, all viruses 
need ways to circumvent the IFN response 
in order to survive in nature. 

Paramyxoviruses are known to have very 
effective mechanisms to counteract the 
IFN response. They are a large group of 
enveloped viruses with non-segmented, 
negative sense, single-stranded RNA 
genome. Paramyxoviruses are generally 
poor IFN inducers as they encode for 
proteins that antagonize IFN induction and 
signalling pathways. Nevertheless, 
preparations of paramyxoviruses rich in 
defective interfering (DI) viruses have been 
shown to be good IFN. 

Paramyxoviruses are known to generate DI 
virus genomes as the result of spontaneous 
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errors of the viral polymerase. DI viruses 
contain genomes that still possess the 
signals for packaging and replication, but 
lack critical genes that render them unable 
to complete a full replication cycle in the 
absence of a co-infecting, non-defective 
(ND) virus.  

DI viruses have been shown to be good 
activators of cytosolic PRRs and 
consequently can be used as potential 
tools to study the mechanisms involved in 
their activation. This research takes 
advantage of paramyxovirus DIs as good 
IFN inducers, with the aim of identifying 
the proteins involved in the complexes 
formed within the cell when RIG-I and 
Mda5 are activated, as well as their cellular 
localization. This will facilitate a better 
understanding of the mechanisms involved 
in the activation of PRRs that drive this 
essential IFN induction pathway. 
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SÁNCHEZ-PUIG, Juana María, PO 114   

SÁNCHEZ-SECO, Mª Paz, CO 1, CO 2, CO 9, CO 13, PO 9 ,  

PO 25, PO 27, PO 28, PO 29, PO 36 

  

SASTRE-ANTORANZ, Patricia, PO 46   

SERRA, Pedro, PO 11   

SEVILLA, Noemi, CO 14, CO 37, PO 95   

SHAN, Hongying, PO 65   

SIMÓN, Carmen, PO 65   

SMERDOU, Cristian, CO 57   

SOBRINO,  Francisco, CO 56, PO 31, PO 33, PO 39, PO 40,  

PO 42, PO 76, PO 105, PO 108, PO 122 

  

SOLA, Isabel , P 5, PO 21, PO 116, PO 123, PO 125    

SUZUKI, Nobuhiro, P 3, PO 18   

TAMAYO, Miguel, CO 10   

TARAVILLO, Irene, PO 37   

TENORIO, Antonio, P 4, CO 1, CO 9, PO 9, PO 25, PO 29   

THIEL, Volker, P 11   

TORCHETTI, Enza Maria, PO 109   

TORRE DE LA, Humberto Erick, PO 162   

TRALLER, Gloria, PO 37   

TRENTO, María Alfonsina, CO 61, PO 10   

TRUNIGER, Verónica,  CO 25   

VALBUENA, Alejandro, PO 20, PO 136   

VALLE, Mikel, CO 27, PO 67   

VALLEJO, Alejandro, PO 5, PO 57   

VASILIJEVIC, Jasmina, CO 94   

VÁZQUEZ,  Angela, CO 56, PO 39, PO 42   

VÁZQUEZ-MORÓN, Sonia, PO 153   

VÁZQUEZ,  Ana, CO 1, CO 2, CO 9, PO 25, PO 27, PO 28   

VENTEO, Angel, PO 13   
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