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By contrast, these NOD1-containing 
signalosomes in HRI-silenced cells 
could only be extracted by an ionic 
buffer and had evidence of increased 
hydrophobicity and misfolding, 
which suggests that HRI regulates 
the folding and release of NOD1 
signalosomes from endomembranes. 
This was shown to involve the 
upregulation of expression of the 
heat shock protein HSPB8 after 
S. flexneri infection, in a manner 
dependent on HRI, eIF2α and ATF4. 
Coimmunoprecipitation experiments 
showed that HSPB8 interacts with 
both HRI and NOD1 but favours 
NOD1 interaction after S. flexneri 
infection. Furthermore, ectopic 
expression of HSPB8 reduced the 
hydrophobicity of NOD1 complexes 
in HRI-knockdown cells and  
rescued the inflammatory response 
to S. flexneri. Thus, the authors 
propose that displacement of HSPB8 
from HRI after infection stabilizes 
NOD1 signalosomes and activates 
the HRI-mediated ISR, which leads  
to further expression of HSPB8,  
as well as inflammatory cytokines.

A large number of additional 
experiments in Hri–/– cells stimulated 

with various PRR ligands showed 
that HRI regulates responses  
to TLR4–TRIF, TLR3–TRIF,  
RIG-I–MAVS and NLRP3 and  
AIM2 inflammasomes, but not to  
TLR4–MYD88 or cGAS–STING.  
All of the HRI-dependent PRRs  
have adaptor proteins that form 
amyloid-like fibrils in vitro. 
Enforced assembly of these protein 
aggregates through overexpression 
of RIP2, MAVS or TRIF was 
sufficient for HRI-dependent 
induction of IL8 and HSPB8.

In conclusion, HRI–HSPB8 
mediates an ISR to cytosolic 
protein oligomers formed by 
certain PRRs and their adaptors, 
which regulates their stability 
and downstream inflammatory 
responses. This pathway has  
marked homology to the  
PERK–HSPA5 pathway that 
mediates the response to misfolded 
proteins in the endoplasmic 
reticulum.

Kirsty Minton

intrinsically enhanced myeloid 
potential; instead TNF alone or in 
combination with Il-1β was found  
to enhance colony formation by both 
young and old myeloid-HSCs. These 
data suggest that plasma cells from 
older mice enhance myelopoiesis both 
directly and indirectly by producing 
inflammatory cytokines that can act 
on haematopoietic progenitors and on 
bone marrow stromal cells, respectively. 
In support of this, pharmacological 
blockade of Il-1 and TNF in older mice 
reduced myelopoiesis.

These findings indicate that 
extrinsic changes in the bone marrow 
micro environment, as opposed to  
intrinsic stem cell defects, are the major  
driver of the enhanced myelopoiesis 
seen in older mice. As enhanced 
myelo poiesis correlates with an 
increased incidence of myeloid 
leukaemias, targeting inflammatory 
pathways in plasma cells could have 
clinical relevance.

Yvonne Bordon

but decreased expression of Tnfaip, 
which encodes the anti-inflammatory 
molecule A20. TlR4 in particular was 
highly over-expressed in plasma cells 
from old mice. Accordingly, compared 
with young plasma cells, old plasma 
cells showed increased expression 
of inflammatory cytokines following 
stimulation with lipopolysaccharide. 
Therefore, plasma cells in older mice 
seem to support myelopoiesis by 
contributing to inflammageing.

The authors next compared gene 
expression profiles in bone marrow 
stromal cells isolated from young or old  
mice following plasma cell depletion. 
They found that plasma cells drive  
stromal cell expression of the genes  
encoding macrophage colony- 
stimulating factor (m-CSF) and Il-1β, 
which have previously been shown to 
promote myeloid cell development 
and to suppress B cell development. 
Plasma cells also regulated stromal 
cell expression of a number of other 
inflammatory mediators and TlRs.

Culture experiments using purified 
progenitor cells from young or old  
mice indicated that myeloid-HSCs  
from older animals do not show 
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Immunotherapeutic approaches using chimeric antigen 
receptor (CAR) T cells or bispecific T cell engagers (BiTEs)  
can induce powerful immune responses in patients with  
liquid tumours but have so far had limited success in patients 
with solid tumours. Now, marcela maus and colleagues 
demonstrate that combining the two modalities in one cell  
is effective in mouse models of glioblastoma (GB), a brain 
tumour with a dismal prognosis.

The authors had previously shown that CAR T cells directed 
at eGFRvIII, a GB-specific antigen, can shrink tumours in mice, 
but in patients this treatment generally fails due to antigen 
escape. The resulting tumours are eGFRvIII– but express large 
amounts of wild-type eGFR. By engineering eGFR-directed 
BiTEs, which tether T cells to tumour cells, into the 
EGFRvIII-CAR T cells, the authors sought to engineer a 
dual-targeted platform to prevent antigen escape.

Indeed, the resulting CART.BiTe cells efficiently killed  
both eGFRvIII+ and eGFRvIII– glioma cells and patient-derived 
GB cells in vitro. The simultaneous activation through  
CARs and BiTes resulted in the preferential differentiation  
of central memory T cells rather than effector memory  
T cells, which is favourable as the latter are prone to 
exhaustion. Importantly, the secreted BiTes also induced 
bystander T cell activation.

In vivo, intraventricular administration of CART.BiTE  
cells induced durable regression of established tumours in  
a mouse model of eGFRvIII– human GB. encouragingly,  
the CART.BiTe cells (even when injected systemically) did  
not show any on-target toxicity similar to that observed with 
other anti-eGFR therapies, indicating that there may be a 
therapeutic window for CAR T cells secreting low levels of 
BiTes that are targeted at antigens present on healthy tissue.

The authors propose that the approach could be expanded 
to other types of solid tumour. Compared to BiTe treatment 
alone, CART.BiTe cells obviate the need for continuous 
infusion, and, compared to other CAR T cell therapies,  
they have the advantage of activating bystander T cells. 
moreover, stimulation through the CAR appears to enhance 
local BiTe production by expanding the cell population that 
secretes them.

Alexandra Flemming
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