AUTOIMMUNITY IN POTS:
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Activated adrenergic [3-receptor

Nobel Prize in Chemistry for 2012 to Robert J. Lefkowitz and Brian K. Kobilka




GPCR: How does it work?

Agonist G protein coupling Activated G protein subunits GTP hydrolysis and
binding and nucleotide exchange regulate effector proteins inactivation of Ga protein
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Receptor and G Protein Diversity

Pﬁﬁ?es snd Froteins D phsh Fiece fitors

HIVENS “Harny &
br ad yhirin farmity B2
calgishin farrihy 43
chiernodine farrify i
divrede hotrmone . farrihy 45
= T Ligid-Based Comnpounds farrity &4
geonth hiorone sea ety cannabinoids farrity B
glucagon anandarnide farnity B2
o pioid hsophosphatidio acdd  Exataibey AR's and lons farriby B3
Pomaiostatn plaEletacivaing Benl  gubmye farnity 1
WFOPE R leukowienes calcium B dnal Bazed Compounds  farmity C2
matin g pheroamons gioosanoids GAEA 11=cs retral farriby T3

\m;s ) ot atEfs atigrs others

G proteins

G Family Gy Farndly Gy Famity Gty Famity

Y @ @ @

! Heart
Rhythm
Congress

www.heartrhythmcongress.org



Arterial baro-
receptorsin

Vasomotor carotid sinus

center

Preganglionic
sympathetic —
efferents

The baroreflex functiom

Post-
ganglionic
sympathetic
efferents
Blood
vessels

Ricci F, De Caterina R, Fedorowski A. JACC 2015; 66(7): 846-60.
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Tissue responses to activation of specific adrenergic receptor subtypes.
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Neuroendocrine response to hypotension

(Nor) Epinephrine

; 2 ..-...--...!.‘;\ A RS Ts =
7 , S — e

o - (4 _Endothelin ¢
Ak v NS A
ACTH Vasoprissin < —4 7

—— L-Arginine/No < {

Adrenomedullin  }——
Angiotensinggen A
v oo
Angiotensin |

Adrenomedullin:
SR e

Endothelin

e/NO

|
|

»  Aldosterone

(Nor)Epinephrine

‘ Heart .
Rhythm
Congress
www.heartrhythmcongress.org




THE HUMAN IMMUNE RESPONSE
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Activation of MMP-10 or equivalent
endo proteinase by virus/stress
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Presence of Activating Autoantibodies (AADb) in POTS
(D.Kem)

 The CV pathophysiology of POTS may be caused by the
presence of one or more circulating active
autoantibodies (AAD).

 These may act as direct stimulators of GPCRs or
allosterically alter the activity of their natural ligand.

A unique cluster (spectrum) of AAbs in each
individual will alter their autonomic systems and
produce differing but predictable signs and symptoms.
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Common POTS Symptoms

0 Cardio/Vasc Gastrointestinal
= Palpitations Nausea and vomiting
= Lightheadedness Constipation

Weight loss

= Chest discomfort/pain

= Shortness of breath Chronic Fatigue

=  Exercise intolerance

Visceral and regional pain
0 NeuroMuscular

Mental clouding (brain

fog)
Headaches (migraine)

Sleep complaints
= [nvoluntary movements
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Pronounced orthostatic tachycardia (=<POTS) and vasovagal reflex syncope (woman, 24 years).

supine BP and MR BP and MR after 3 min of HUT minimal BP and maximal HR
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Nilsson D, Sutton R, Tas W, Burri P, Melander O, ...Fedorowski A. (2015) PLoS ONE 10(6): e0128962
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Tissue responses to activation of specific adrenergic receptor subtypes.
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Amino-acid sequence structure of ATIRAntibody binding sites on the second
extracellular loop of AT1R are identified.
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AT1R activity

(RLU)

Effects of POTS IgG on AT, (unpublished)

Hongliang Li, Artur Fedorowski, David Kem et al.
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Effect of losartan on AT1R activating autoantibody induced AT1R activation in
transfected CHO cells

ATR 1 ac ity
(RLLU)
HEERE

Compared withtheCTRL lgG, POTs lgi led to significant activation of
AT1R, which wassuppressed by AT1R blocker losartan (10 uM).
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Allosteric effects of POTS IgG on Angiotensin Il dose response
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Cardiovascular G-protein-coupled receptors that regulate cardiac function and blood
pressure via activation by their respective ligands.
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Take-home messages

 Presence of AAbs against GPCRs has been

demonstrated in POTS.
« POTS may have an autoimmune etiology.

 The next step is to find a way to eliminate AAbs and

demonstrate improvement of symptoms.
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