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Central dogma of biology
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Aminoacyl-tRNA synthetases (aaRS) establish rule of genetic code
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aaRSs bridge ‘nature’” and ‘nurture’
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Glucose-dependent control of leucine usage by LeuRS
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New domains in tRNA synthetases
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From blood vessel
regulation to a potential
cancer therapy

Understanding Charcot-
Marie-Tooth disease

From antisynthetase
syndrome to treating
interstitial lung disease



From blood vessel
regulation to a potential
cancer therapy

tRNA synthetases
N Maintaining
nomeostasis

THE FRONT ROW

w at Scripps Research



SerRS mutations cause blood vessel overgrowth




Vertebrate SerRS has a nucleus localization signal (NLS)
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SerRS enters nucleus to regulate transcription
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Nuclear SerRS regulates key blood vessel gene transcription
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When the nuclear function of SerRS must be inhibited?

Blood vessel growth
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The Nobel Prize in Physiology or Medicine 2019 was awarded the discovery of HIF and of how HIF is activated under hypoxia




SerRS binding to DNA diseases in hypoxic cells, allowing Myc
and HIF binding
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Activating HIF and c-Myc depends on inactivation of SerRS
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SerRSA inhibiting tumor angiogenesis and tumor growth

SerRSA4 Control: tumors grown from human
triple negative breast cancer cells
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tRNA synthetases
in maintaining
nomeostasis

Understanding Charcot-
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Charcot-Marie-Tooth Disease
(Hereditary Motor and Sensory Neuropathy)

e The most common inherited neurological
disorders

e No treatment available

e Affect1in 2,500 people; 2.6 million people
worldwide

e  Mostly affect long peripheral nerves

e Muscle weakness and sensory loss at body
extremities such as hands and feet

e tRNA synthetase is the largest gene family
linked to CMT
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CMT-linked tRNA synthetases
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A mouse model of CMT

Normal CMT - GlyRSP234KY
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CMT-mutations induce structural opening and create new interactions
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Multitactorial and multicompartmental mechanisms
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Anti-synthetase syndrome (ASSD)

e Autoimmune disease

e Affect1in 25,000 people

e Female:male=2-3:1

e Presence of autoantibodies
against tRNA synthetase
(8 in total)

e HisRS is the most frequent
target (66%)
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HisRS was the first aaRS acquired a WHEP domain in evolution
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HisRS WHEP domain is
a negative regulator of
Immunity
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HisRSWHEP showed positive clinical results for pulmonary sarcoidosis

efzofitimod

* Reduced oral steroid use

e Reduced inflammation and
fibrotic deposition

* Improved lung function
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