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Autoimmune disease
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A N
° ﬁiﬁﬂbgﬂﬁ g&##ﬂﬁg;ﬁﬂ“ Despite its emergence only in the 1950s, autoimmune aetiology now applies to, or is suspected in, a long list of chronic diseases—
Article Info multiple sclerosis, type | diabetes, and Crohn's disease being prominent examples.
s s v
° 1&{%'@)&& E%iﬁ\jﬁ The idea of disease as a self-destructive process has been a part of disease theory since the beginning of the 20th century. Possibly
the first definition of autoimmune disease was provided by Paul Ehrlich in 1904 when he coined the term “horror autotoxicus”.
However, for many decades, Ehrlich's dictum was wrongly understood to mean that autoantibodies could not exist. It was only in
> = ;
° Eﬁlﬁ—"ﬂ I*-I#‘:r ﬁﬁﬁﬁ the 1940s, and notably in the 1950s, that evidence accumulated on the existence of specific antibodies against specific bodily

tissues. Germinal was the work of Ernst Witebsky and Noel Rose, which revealed the existence of antithyroid antibodies in rabbits.
Shortly afterwards, in 1956, British scientists showed that these antibodies were indeed manifest in people with chronic thyroiditis.
Within a few years, a whole series of diseases was shown to have similar autoimmunological components, thus giving birth to this
new nosological category.

Also in the early 1950s, Peter Medawar, in London, UK, introduced the idea of self-tolerance—ie, a mechanism preventing the
immune system from attacking its host tissues. He further argued that self-tolerance was not the result of inherently inborn genetic
differences, but was an adaptive process taking place during embryonic development. In 1957, this idea was elaborated by the
Australian immunologist, Macfarlane Burnet. His “clonal selection theory” contended that the immune system was made of
numerous “immunologically competent” clones of cells (lymphocytes) circulating around the body in a constant surveillance for
harmful invaders. Autoimmune disease must then be the result of the appearance of a “forbidden clone”. Burnet's theoretical
framework served until the 1990s, when it was supplanted by an understanding that autoimmune processes were part of the normal
physiology of an individual, and autoimmune components (antibodies, T cells) were permanent parts of the immune repertoire,
even in the absence of a pathological condition. Answers now focus less on the autospecificity of immune components, than on the
regulation mechanisms that seem able to control the pathogenicity of these components.

Parnes O. Autoimmune disease. The Lancet (2006) 367(9508). doi: 10.1016/s0140-6736(06)68125-7
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Obituary | Published: 07 September 2020
Noel R. Rose 1927-2020

David W. Scott & Rachel R. Caspi & Kamal D. Moudg

logy: 21, 1306 (2020) ‘ Cite this article

We are profoundly saddened by the passing of Noel Rose, a pioneer in the study of

autoimmune diseases, on 30 July 2020, in Boston. Noel spent most of
Hopki
Graduating from Yale in 1948 in three years, he went on to the University of

career at Johns

s Medical School but initiated his seminal studies at the University of Buffalo.

Pennsylvania to earn his PhD in 1951, He subsequently moved to the State University of
New York at Buffalo as an instructor, where he began his studies under the aegis of Dr.
Ernest Witebsky. He taught at Buffalo and went on to earn an MD degree there! He
served on the faculty of Wayne State University in Detroit. then moved to Johns Hopking
Medical Schoolin 1982, firstas chair of the Department of Immunology and Infectious
Diseases and later as chair of the Pathology Department. Noel directed the Bloomberg

School of Public Health there for two decades. He playved a major role as a mentor to

generations of scientists, not only as chair at Hopkins but also as a principal advisor to

the NIH on autoimmunity and autoimmune disease research.

Credit: Pathology Department,

Johns Hopkins University

Noelwas a pioneer in immunology and is deservedly called the ‘Tather’ of autoimmunity
research. Using thyroglobulin {Tg) as a model antigen, Noel immunized rabbits with Tg
from diverse species. Despite being relatively conserved in structure, all rabbits
responded to these Toreign’ Tg antigens. Undeterred, he isolated rabbit Tg and

immunized rabbits with this isologous, and even autologous, protein. These rabbits

responded with antibody production, thus overturning the widely held concept of

‘horror autotoxicus,! loosely translated as “fear of poisoning oneself”, which caused a
paradigm shift in immunology. As you can imagine, he had difficulty in getting his

is studies launched further research on autoimmune

results published. Nonetheless,
diseases, and he remained a pioneer of the field for the duration of his career. Not
surprisingly, he possessed a uniguely broad perspective and depth of knowledge in
autoimmune diseases. Noel's later work at Johns Hopkins revealed some of the key
immune mechanisms by which iodine can contribute to the autoimmune processes in

thyroiditis.
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Comorbidity of autoimmune diseases: A visual presentation L)

Dear Editor,

It is well known that the autoimmune diseases share extensive co-
morbidities [1-7]. But the pattern of comorbidity is not well under-
stood, leading to terms such as the “kaleidoscope of autoimmunity” [8],
“polyautoimmunity” [9] and “the autoimmune tautology” [10]. Al-
though many shared etiologic pathways are presumed to exist [11],
individual autoimmune diseases are relatively rare, making it difficult

to study patterns of comorbidity. HISGFESEaFCIEHUSNGIFERGHAnEEd
a broad spectrum of diseases.

The most complete study of the pattern of comorbidities of auto-
immune diseases used data from the National Patient Register of
Denmark, focusing on the prevalence of 31 diseases and odds ratios for
the 465 pairwise comorbidities [12]. The current paper uses the same
data but focuses on the female subpopulation ofiZJZ6#218 females in
Denmark on December 31, 2001, where prevalence is higher, and ex-
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(which is a projection of the leaves of the tree onto a line, or intuitively,
a view of all the leaves from a best angle) that could be used to order
the variables in the correlation matrix heat map. The clustering algo-
rithm requires a full correlation matrix, so to deal with the two missing
correlations, we ran four clustering exercises, each leaving out two
diseases, one from each missing correlation. Results are synthesized in
one single list of groupings of all the 22 diseases.

Fig. 1 is the correlation heat map with the ordering from the
synthesis. Here high correlations are shown in dark red, with lighter
colors on the red-orange-yellow spectrum indicating less strong corre-
lations, and light blue indicating slight negative correlations. The sug-
gested disease groups are marked in gray boxes. A note on reading the
plot: the primary information in the plot is about which diseases are
grouped together, while the ordering of the groups is much less
meaningful. This is because, as noted above, the ordering is a projection
of the clustering tree on to one dimension, so intuitively, if we look at a
tree from just a slightly different angle, the order of the branches shifts,
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Fatigue, Sleep, and Autoimmune and Related Disorders

Mark R. Zielinski-*, David M. Systrom®* and Noel R. Rose®
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2Department of Psychiatry, Harvard Medical School, Boston, MA, United States
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Eaton WW, Nguyen TQ, Pedersen MG, Mortensen PB, Rose NR. Comorbidity of autoimmune diseases: A visual presentation. Autoimmun Rev. 2020 Oct;19(10):102638. doi: 10.1016/j.autrev.2020.102638. Epub 2020 Aug 13.
Zielinski MR, Systrom DM, Rose NR. Fatigue, Sleep, and Autoimmune and Related Disorders. Front Immunol. 2019 Aug 6;10:1827. doi: 10.3389/fimmu.2019.01827.
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CHRONIC THYROIDITIS AND AUTOIMMUNIZATION

Ernest Witebsky, M.D., Noel R. Rose, Ph.D.
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Autoantibody-induced internalization of CNS AQP4
water channel and EAAT2 glutamate transporter
requires astrocytic Fc receptor

Shannon R. Hinson?, lan C. Clift>", Ningling Luo®, Thomas J. Kryzer®, and Vanda A. Lennon®®<2

of Laboratory Medicine and Pathology, College of Medicine, Mayo Clinic, Rochester, MN 55905; "Department of

Neurology, College of Medicine, Mayo Clinic, Rochester, MN 55905; and “Department of Immunology, College of Medicine, Mayo Clinic, Rochester, MN 55305

Edited by Peter Agre, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, and approved April 10, 2017 (received for review February 10, 2017)

Aquaporin4 (AQP4) water channelspecific IgG distinguishes neuro-
myelitis optica (NMO) from muitiple sclerosis and causes characteristic
immunopathology in which central nervous system (CNS) demyelin-

king AQP4 and EAAT2 (6, 15), with myelin intact but
tous (9).
we report that intemnalization of AQP4 and its linked

ation is secondary. Early events initiating the
outcomes of IgG binding to astrocytic AQP4 are poorly understood. CNS
lesions reflect events documented in vitro following IgG interaction
with AQP4: AQP4 interalization, attenuated glutamate uptake, intra-
myelinic edema interleukin-6 release, complement activation, inflam-
matory cell and Here, we that
AQP4 mtemaluatwn requires AQP4-bound IgG to engage an astrocytic
Fey receptor (FcyR). lgG-lacking Fe redistributes AQP4 within the plasma
membrane and induces interleukin-6 release. However, AQP4 endocy-
tosis requires an activating FcyR's gamma subunit and involves astro-
cytic membrane loss of an inhibitory FcyR, CD328. Interaction of the
IgG-AQP4 complex with Fqismggevs wmdocylosnsoﬂheexma\oty
amino acid 2 (EAAT2). of Feyl for
mlevnallzabmofmasvocyucmembraneprmnsamalmcm ho-
meostasis identifies a complement-independent, upstream target for
potential early therapeutic intervention in NMO.

neuromyelitis optica | CD32 | CD64 | pathogenic IgG |
autoimmune astrocytopathy

- AfEiEI% AQPADb EIMEEIRIGER
Nature 2017 FE+ANE RREEE
2018.10 /MEXRMBLSE
2020.08 NMOfBints 19GHIE (K A SHIaY) BB fHE
YINMOLBHNFISB LMD HR=3ER

LR

EAAT2 gl requires AQP4-specific IgG to en-
gage hulh AQP4 and an .Mnmm Fc gamma receptor (FcyR). We
additionally show lhdl A0|’4 Llu«lcnnu dnd initiation of astrocytic
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Astrocyte-microglia interaction drives evolving
neuromyelitis optica lesion

Tingjun Chen, Vanda A. Lennon,'? Yong U. Liu," Dale B. Bosco,' Yujiao Li,' Min-Hee Yi,' Jia Zhu,' Shihui Wei,* and Long-Jun Wu'?*

"Department of Neurology, “Department of Immunology, and *Department of Laboratory Medicine/Pathology, Mayo Clinic, Rochester, Minnesota, USA. ‘Department of Ophthalmology, Chinese PLA General
Hospital, Bejjing, China. *Department of Neuroscience, Mayo Clinic, Jacksonville, Florida, USA.

Neuromyelitis optica (NMO) is a severe inflammatory autoimmune CNS disorder triggered by binding of an IgG autoantibody
to the aquaporin 4 (AUPA) water channel on astrocytes. Acti of cytolytic has been implicated as the

e *~= +--+ secondarily involves myelin. We investigated early precytolytic events in the
1 by continuously infusing IgG (NMO patient serum-derived or AQP4-specific
201 8/1 1 /1 5 :omplement, into the spinal subarachnoid space. Motor i |mpaument and sublym

»I1gG dose AQP4 di and,

king physical interaction between microglia and astrocytes that requlred signaling
ieir upregulated complement C3 protein. Astrocytes remained viable but lost AQP4.
ten astrocytes and microglia involving early-activated CNS-intrinsic complement
iignaling appears to be a critical driver of the precytolytic phase in the evolving NMO
t. Our results indicate that microglia merit consideration as a potential target for

2017 PNAS
AT SR
¥E IF=5

Chen T, et al. Astrocyte-microgliainteraction drives evolving neuromyelitis optica lesion. J Clin Invest 130, 4025-4038 (2020)
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Mitochondrial aspartate regulates TNF biogenesis
and autoimmune tissue inflammation

Bowen Wu', Tuantuan V. Zhao', Ke Jin®', Zhaolan Hu', Matthew P. Abdel?, Ken J. Warrington®?,
Jorg J. Goronzy'? and Cornelia M. Weyand @382

Misdirected immunity gives rise to the autoimmune tissue inflammation of rheumatoid arthritis, in which excess production of
the cytokine tumor necrosis factor (TNF) is a central pathogenic event. Mechanisms underlying the breakdown of self-tolerance
are unclear, but T cells in the arthritic joint have a distinctive metabolic signature of ATP* acetyl-CoA" proinflammatory effec-
tor cells. Here we show that a deficiency in the production of mitochondrial aspartate is an important abnormality in these auto-
immune T cells. Shortage of mitochondrial aspartate disrupted the regeneration of the metabolic cofactor nicotinamide adenine
dinucleotide, causing ADP deribosylation of the endoplasmic reticulum (ER) sensor GRP78/BiP. As a result, ribosome-rich ER
membranes expanded, promoting co-translational translocation and enhanced biogenesis of transmembrane TNF. ER " T cells
were the predominant TNF producers in the arthritic joint. Transfer of intact mitochondria into T cells, as well as supplementa-
tion of exogenous aspartate, rescued the mitochondria-instructed expansion of ER membranes and suppressed TNF release
and rheumatoid tissue inflammation.
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Targeting CD38 with Daratumumab
in Refractory Systemic Lupus Erythematosus

Lennard Ostendorf, M.D., Marie Burns, M.Sc., Pawel Durek, Ph.D.,
Gitta Anne Heinz, Ph.D., Frederik Heinrich, Ph.D., Panagiotis Garantziotis, M.D.,
Philipp Enghard, M.D., Ulrich Richter, M.D., Robert Biesen, M.D.,
Udo Schneider, M.D,, Fabian Knebel, M.D., Gerd Burmester, M.D.,
Andreas Radbruch, Ph.D., Henrik E. Mei, Ph.D., Mir-Farzin Mashreghi, Ph.D.,
Falk Hiepe, M.D., and Tabias Alexander, M.D.

SUMMARY

Daratumumab, a human monoclonal antibody that targets CD38, depletes plasma
cells and is approved for the treatment of multiple myeloma. Long-lived plasma
cells are implicated in the pathogenesis of systemic lupus erythematosus because
they secrete autoantibodies, but they are unresponsive to standard immunosup-
pression. We describe the use of daratumumab that induced substantial clinical
responses in two patients with life-threatening lupus, with the clinical responses
sustained by maintenance therapy with belimumab, an antibody to B-cell activat-
ing factor. Significant depletion of long-lived plasma cells, reduction of interferon
type I activity, and down-regulation of T-cell transcripts associated with chronic
inflammation were documented. (Supported by the Deutsche Forschungsgemein-
schaft and others.)

YSTEMIC LUPUS ERYTHEMATOSUS IS A CHRONIC SYSTEMIC AUTOIMMUNE
disease characterized by autoantibody production and immune-complex—
mediated tissue damage.'? Autoantibody-secreting plasma cells are increas-
ingly recognized as essential drivers of chronic inflammation in lupus,® but targeting
them represents a therapeutic challenge. Unlike shortlived plasmablasts, nondivid-
ing long-lived plasma cells reside in dedicated survival niches in the bone marrow
or inflamed tissue.* They are unresponsive to immunosuppressive and B-cell-
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Epstein-Barr virus and multiple sclerosis: supporting
causality
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Longitudinal analysis reveals
high prevalence of Epstein-Barr
virus associated with multiple
sclerosis
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HLA-DR15 Molecules Jointly Shape an Autoreactive
T Cell Repertoire in Multiple Sclerosis
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An autoimmune disease variant of .
activation and differentiation

Kiangjun Chen', Sun Xiao-Lin®*, Wei Vang®™, Bing YVang'*, Xiaozhen Zhao?, Shutin;
Zai Chang®, Jianping Guo?®, Jing He?, Fuping Zhang®, Fang Zheng®, Zhibin Hu”, Zhi;
Chengi Xu", Hong Zhang', Hongying Shan'’, Xujie Zhou'?, Qingwen Wang'?, Yi Sh
IMinistry of Education Key Laboratory of Protein Sciences, Center for Life Sciences, Collaborative Innc
Institute for Immunology, School of Life Sciences, Tsinghua University, Beijing 100084, China. *Depar
Center, Peking University People's Hospital. Beijing Key Laboratory for Rheumatism and Immune Diag
Tsinghua University, Beijing 100084, China. “Laboratory of RN A Biology, Institute of Biophysics, Chine
Pathogenic Microbiology and Immunelogy. Institute of Microbiology. Chinese Academy of Sciences, B
Medicine, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030.C
Medical University. Manjing 211166, China. *Cardiovascular Research Institute, University of California
Rheumatology and Clinical Immunology. Peking Union Medical College Hospital. Peking Union Medica
China. "Tsinghua-Peking Center for Life Sciences, Laboratory of Dynamic Immunabiclogy, School of 1
Laboratory of Molecular Biology, Mational Center for Protein Science Shanghai, Institute of Biochemis
Chinese Academy of Sciences, Shanghai 200031, China. *Renal division, Peking University First Hosp
Renal Disease. Ministry of Health of China. Beijing 100034, China. “Departrment of Rheumatism and Ir
China. ¥CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology. €
Acadermy of Sciences, Beijing 100049, China. "Research Network of Immunity and Health (RNIH), Bei
100101, China. "BMLMS. State Key Laboratory for Structural Chemistry of Unstable and Stable Specie
Chemistry and Molecular Engineering, Center for Quantitative Biology, Peking University, Beijing 1008
Diseases, Beijing 100084, China,

*These authors contributed equally to this work.
fCorresponding author. Email: liulab@tsinghua.edu.cn (W.L.); 1iI99@bjmu.edu.cn (Z.L.)

The maintenance of autoreactive B cells in a quiescent state is
we identify a variant of human IgG1l (hlgG1l-G396R), which posit
erythematosus. In induced lupus models, murine homolog G391
numbers of plasma cells, leading to a burst of broad-spectrum

of antibodies is also observed in hapten-immunized G390R mic
G396R homozygous carriers. This variant potentiates the phos
tyrosine (ITT) motif. This, in turn, alters the availability of phos
in immunological svnabpses. leading to hvoer-Grb2-Btk signalins
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Cite as: X. Chen et al., Science
10.1126/science.aap9310 (2018).

An autoimmune disease variant of IgGl modulates B cell
activation and differentiation

Xiangjun Chen’', Sun Xiao-Lin?*, Wei Yang®*, Bing Yang'*, Xiaozhen Zhao?, Shuting Chen’, Lili He', Hui Chen*, Changmei Yang’, Le Xiao',
Zai Chang®, Jianping Guo?, Jing He?, Fuping Zhang®, Fang Zheng®, Zhibin Hu", Zhiyong Yang®, Jizhong Lou*, Wenjie Zheng?®, Hai Qi'°,
Chengi Xu", Hong Zhang'?, Hongying Shan’, Xujie Zhou'?, Qingwen Wang'®, Yi Shi'*'®, Luhua Lai'%, Zhanguo Li*t, Wanli Liu>'"}

Ministry of Education Key Laboratory of Protein Sciences, Center for Life Sciences, Collaborative Innovation Center for Diagnosis and Treatment of Infectious Diseases,
Institute for Immunology, School of Life Sciences, Tsinghua University, Beijing 100084, China. “Department of Rheumatology and Immunology, Clinical Immunology

-« AHIEBXBEIKERIgG1EHEEEIGHGT LHISNP (rs117518546) BB %% (SLE) £E
FRE EIEM, ZSNPESEAXIRIARRIKERIgG15E396{UHAMRETHERE (19G1-G396R) .
iH—E IR IE DRI, BHEZSNPRBEFEESE ZMWIgG1BNBSNE, RER
AERMAIKBEIENN, HiEGEEER, BRZSNPAFRISLERRERE (LS.
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* hlgG1-G396R (SNP) —IlgG1p ITTt— Grb21— hyper-Grb2-Btk
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Variables Odds ratio Confidence Interval

Unadjusted
Age (continuous, +10y) 1.48 * (1.33, 1.66)
Age (pediatric-onset) 047 * (0.1, 0.27)
Sex (F) 4.3 * (2.85, 6.48)
Any autoimmune disease 4.5 -+ (2.64, 8.05)
Autoimmune thyroid 3.08 - (1.62, 5.84)
SLE 1293 + (1.74, 95.83)
ANA T.13 * (4.07, 14.68)
dsDNA 5.66 —— (2.09, 15.34)
SSA 8.7 4 (1.86, 35.04)

Adjusted for age and sex

Any autoimmune disease 2.68 - (1.49, 4.82)
Autocimmune thyroid 1.72 * (0.87, 3.38)
SLE 8.56 I * (1.14, 64.47)
ANA 6.3 E—— (3.16, 12.57)
dsDNA 4.52 —— (1.61, 12.83)
SSA 7.02 * (1.49, 32.95)
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