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The ubiquitin enzymes IAPs in the regulation of autophagy
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Lysosome and proteasome are key organelles for the cellular waste disposal system where ubiquitin plays a critical role. Regulatory mechanisms by which
ubiquitin regulates proteasome-dependent protein degradation is well understood, and involvement of ubiquitin in the autophagy-lysosome-dependent
pathway is known. However, to date, only handful ubiquitin enzymes that regulate the autophagy-lysosome pathway have been identified, thereby
mechanisms how ubiquitin regulates autophagy-dependent substrate degradation remain largely unclear.

To identify such ubiquitin enzymes and to understand the regulatory mechanisms behind, we first performed a screen using an originally generated sShRNA
library targeting known ubiquitin enzymes and fibroblasts expressing a pH-dependent autophagy sensor, mCherry-eGFP-LC3B. By screening, we identified
new positive autophagy regulators, the IAP (inhibitor of apoptosis protein) family members, BRUCE and XIAP, which are well known anti-apoptosis factors.
In both BRUCE- and XIAP-deficient MEFs, starvation-dependent autophagy flux is suppressed examined by flow cytometry using the autophagy sensor. In
BRUCE knockout MEFs, starvation-induced lipidation of ATGS8, autophagosomes formation, the endocytosis pathway and lysosomal functions are normal,
however, fusion of autophagosomes and lysosomes is severely defective. This fusion step is also suppressed in XIAP-knockout MEFs. BRUCE interacts with
autophagosomal proteins important for autophagosome-lysosome fusion, Syntaxin 17 and SNAP29, further suggesting its role in autophagosome-lysosome
fusion.

In conclusion, we identified a novel role of two IAP family members in the regulation of autophagosome-lysosome fusion. I will further discuss about the

mechanistic aspect of autophagy regulated by IAPs including unpublished data. .
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Neural Crest Cells and their roles in development, evolution and disease

Research in the Trainor laboratory seeks to understand the mechanisms that regulate normal cranio
. development and apply this foundational knowledge to better understand the etiology and pathogene
' congenital craniofacial birth defects. In particular, Dr Trainor focuses on neurocristopathies (disorders
crest cell development) and ribosomopathies (defects in ribosome biogenesis) which commonly affect
craniofacial, cardiac, and gastrointestinal development. Dr Trainor’s research has revealed how specm
conditions such as Treacher Collins syndrome and Acrofacial Dysostosis — Cincinnati type occur, and
furthermore that birth defect syndromes can indeed be prevented through genetic manipulation and
supplementation '
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Regulation by phospholipids and role in constraining neurodegeneration

L 4 E E’ . Kv7 (M) channels are voltage-gated potassium channels that regulate cell excitability. Neuronal Kv7
channels are heterotetrameric assemblies of Kv7.2 and Kv7.3 subunits. Their opening requires the presence
of the membrane phospholipid phosphatidylinositol 4,5-bisphosphate (PI(4,5)P,). However, the specificity of
P1(4,5)P, as a binding and activating ligand is unknown. We tested the ability of different phosphoinositides
and lipid phosphates to activate Kv7 channel proteins.

Kv7 channels critically contribute to regulation of resting membrane potential in all types of neurons,
therefore normal function of Kv7 channels optimizes neuronal excitability. Recent studies underline
reduced function of Kv7 channels in Huntington’s Disease (HD), a neurodegenerative syndrome models, in
the same time pharmacological activation of Kv7 channels effectively augmented functional profile and
rescued from neurodegeneration at adult HD onset.

Our identification of the key role that Kv7 channels play in neuronal development, their importance
for neuronal health and their misregulation in HD, suggests about potential for repurposing of Kv7 channel
openers anticonvulsants for therapy of neurodegeneration morbidity.
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VEERA : The Assessment of Taste Function in Rodent Models After

Manipulations in the Peripheral Gustatory and Olfactory Systems and After
Gastric Bypass. | "

5 : Rodents have been the animal model of choice for the sc:|ent|f|c |
investigation of the functional properties and underlying neural mechanisms ¢
the gustatory system. Behavioral and psychophysical analyses are part and
parcel of such efforts allowing neurobiological processes to be linked to [
functional outcomes. This talk will review how behavioral techniques coupl'
with manipulations of the peripheral gustatory system have been applied tc
probe the properties of maltodextrin taste and how they have revealed t
disconnection of the olfactory bulbs from the rest of the brain alters tasté
guided responsiveness to highly preferred, but not aversive, stimuli. &
some of the effects of gastric bypass on taste-guided behawor caI
and food selection will be examined. ‘
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€ A new horizon of oral and maxillofacial surgery; biomaterial and

tissue engineering

& = 5 : Secondary correction of cleft lip-nose presents a formidable
challenge in cleft lip and palate surgery. Although numerous
approaches have been proposed, suitable graft materials cannot be
obtained from any part of body or the artificial biomaterials. We have
established implant-type tissue-engineered cartilage using a porous
scaffold comprised of poly L-lactic acid. We will show the research and
development of the tissue-engineered cartilage and discuss future
application of tissue engineering for the field of oral surgery.
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i Exercise is Medicine” (I E fEIB DR AIZHICHATES |
WEEL: “Exercise is Medicine (EIM)”I 3, @EBIEIRE, BEIRIHN, AZR w7 Ra—2h, IS,
FOHEE, 900, BIEREES, A R ESIERIZR LRI SN, FEFEIZ RG22l ®
LI TS, BLEEEWZ L2, ZOEIMIZZAVE CEEEYE, 1B P IS CET-E A
(ZRBNT D RIREM A H T 5, B O PR 2 & 8 MR AEIMOE IS DO ONE- D THD,

B X, EESER D (ICD-11) IZAGEEN D2 L L0, FEH T &I >R i)
DIFRDOFERLE L THEULZDITTIEARL, TeLARMIZAEUT, BIREL CO RT3k
RISV TND, JT4F, @I, 2R OIRIED F THXZ S Te s 2 LIz XL,
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725N AR R <0 N AT TR ] R O BE N 2D IR1E 2t 9~ 2 & T8 (exercise-
induced hypoalgesia: EIH) 67257 ZE LML TS,
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