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Hallmark feature of plasma cell differentiation

Active B cell
(Plasma cell)

Resting B cell



Maturation of secretory and
transmembrane proteins

Lipid membrane biogenesis

Major calcium storage




UPR is activated by ER stress

- Tunicamycin

e Pharmacological
-Tunicamycin, DTT, etc

e Physiological
- Secretory proteins (Immunoglobulins)

ER stress - Pathological

§ f é - Misfolded proteins
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UPR signaling pathway = Saccharomyces cerevisiae
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IRE1 : Nikawa J, Yamashita and S, Mol Microbiol., 1992
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Mammalian UPR signaling pathway
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IRE1/XBP1 signaling pathway

Unfolded protein species f '- i, %
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Unfolded protein species

Credle et al., Proc. Natl. Acad. Sci. USA. 2005
Zhou et al., Proc. Natl. Acad. Sci. USA. 2006

Leeet al., Cell. 2008
Korennykh, et al., Nature. 2009
Ali etal., EMBO 2011



IRE1/XBP1 signaling pathway

Kinase
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Splicing of XBP1 mRNA by IRE1
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XBP1is highly expressed in secretory organs

Lacrimal gland

Salivarvgland
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Role of XBP1 in development of secretory cells

. .;_np-.;_n.-f*., {.\}u

Reimold et al, Nature, 2001 Lee etal, EMBO 2005 Kaser et al, Cell 2008



Severely impaired plasma cell generation in the
absence of XBP1 and greatly diminished
Immunoglobulin
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Induction and IRE1a-mediated splicing of XBP1
MRNA during plasma cell differentiation

LPS stimulation
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Iwakoshi et al. Nat. Immunol. (2003)



Impaired immunoglobulin production from XBP1
deficient B cells
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Others : Mixture of Rag2”’-and XBP1

Reimold et al., Nature, 2001
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XBP1~/-Rag chimeras fail to mount an
immune response
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UPR activation during plasma cell differentiation
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CHOP Q H Ma et al., Cell Stress and Chaperones (2010) 15:281-293
Gass et al., Molecular Immunology 45 (2008) 1035-1043
Gass et al., J Biol Chem 277 (2002) 49047-49054
Zhang et al., J Clin Invest. 115 (2005 ) 268-281
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XBP1 is essential for the development of
pancreatic acinar cells

Lee etal. EMBO (2005)



XBP1 induces ER expansion and activates genes in protein
secretory pathway
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Critical function of XBP1 in biogenesis
of cellular secretory machinery

Transcription

Translocation
Folding
Secretion
Degradation
ER expansion




Is XBP1 also required for the survival of
myeloma cells?

What is the role of XBP1 in myeloma cells
treated with proteasome inhibitors
(Velcade)?



Proteasome inhibitors target IRE1/XBP1

* Inhibit IRE1 driven XBP1 mRNA splicing
e Stabilize XBP1u protein that acts as a dominant negative
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Lee etal. PNAS (2003)



Inhibition of IRE1/XBP1 by proteasome inhibitors
correlates with apoptosis of myeloma cells

Cell Death (%)
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Does XBP1 have a protective role in human
diseases associated with aggregation of
misfolded proteins?



Diseases associated with protein misfolding in the ER

prisesisd
Degradation Aggregation
No functional protein Accumulation of misfolded protein
Cystic fibrosis Alzheimer disease
Hereditary emphysema Prion diseases
Hereditary hemochromatosis Neonatal Diabetes

Duchenne muscular dystrophy



XBP1 does not affect prion pathogenesis
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Delayed Amyotrophic Lateral Sclerosis by XBP1
deletion in brain
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Role of UPR in other organ system

e Liver - lipid metabolism

e Dual roles of IRE1q



Low plasma lipid levels in XBP1A mice

4 weeks after Xbp1 deletion (polylC injection)
WT, n =12
XbplA, n=14
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Induction and hyperactivation of IRE10 by XBP1
deficiency in liver
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Dual roles of IRE100/XBP1 UPR signaling in hepatic
lipid metabolism
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Physiological functions of the UPR

ER stress

Phamacological (Tunicamycin, DTT)
Physiological ER stress (secretory protein, ?)

ER signaling
TLR activation - macrophage
High glucose - liver
Feedbak regulation
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