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and metabolism]

Michael N. Hall Biozentrum, University of Basel, Switzerland
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Michael N. Hall received his Ph.D. from Harvard University and was a postdoctoral fellow at
the Pasteur Institute (France) and the University of California, San Francisco. He joined
the Biozentrum of the University of Basel (Switzerland) in 1987 where he is currently
Professor and former Chair of Biochemistry. Hall is a pioneer in the fields of TOR
signaling and cell growth control. In 1991, Hall and colleagues discovered TOR (Target of
Rapamycin) and subsequently elucidated its role as a central controller of cell growth and
metabolism. The discovery of TOR led to a fundamental change in how one thinks of cell
growth. Itis not a spontaneous process that just happens when building blocks (nutrients)
are available, but rather a highly regulated, plastic process controlled by TOR-dependent
signaling pathways. As a central controller of cell growth and metabolism, TOR plays a
key role in development, aging, and disease. Hall is a member of the US National
Academy of Sciences, has received numerous awards, including the Breakthrough Prize in
Life Sciences (2014) and the Albert Lasker Award (2017).

EEEIRIAES)|
TOR (Target of Rapamycin) is a highly conserved serine/threonine kinase that controls cell
growth and metabolism in response to nutrients, growth factors, cellular energy, and stress.
TOR was originally discovered in yeast but is conserved in all eukaryotes including plants,
worms, flies, and mammals. The discovery of TOR led to a fundamental change in how one
thinks of cell growth. Itis not a spontaneous process that just happens when building blocks
(nutrients) are available, but rather a highly regulated, plastic process controlled by TOR-
dependent signaling pathways. TOR is found in two structurally and functionally distinct
multiprotein complexes, TORC1 and TORC2. The two TOR complexes, like TOR itself, are
highly conserved. Thus, the two TOR complexes constitute an ancestral signaling network

conserved throughout eukaryotic evolution to control the fundamental process of cell growth.



As a central controller of cell growth, TOR plays a key role in development and aging, and is
implicated in disorders such as cancer, cardiovascular disease, obesity, and diabetes.

Since the discovery of TOR in 1991, this highly conserved kinase and central controller of
cell growth has drawn the interest of basic scientists, medical researchers, and members of
the pharmaceutical industry. The study of TOR has in turn grown into a large, complex field
that is overwhelming and thus inaccessible to many. | will present a largely historical
overview of the TOR (mTOR in mammals) field that will be aimed at specialists and non-

specialists alike.

[(SELEDRAE
OMfEMZIcH T2 TORDEE LREEL TWLWDRILP
KU NTBIZDOWTFREAT, HEOKRISRS A DH -
TW3 TORIZER L T. TOR = #1043 2L EaW &
RRICHTU A PREICFIAENTWD Z L5
7o TOR O &S ICHIRADEdZRD 2 & 5 mERITER
52T, MEOREEAARBNICOYFA—ILT ST
EDNTEDAIREENH D Z ED DD o7,

OFEMNBTTH 7= FEBICHL YT h o7 AT FERHLTWEEITDERE
BRELCIAN-T-EBbNS,

OO RBIEEICOVWTEHEFIHBEZR > TH oI, ZHRETMIOR £WH 7 — F%ZEk
WRBEL 57D T, REBOEBAOKINL H Y  RCEBEET 5 2 EDHEKRGD o7, 7720
mTOR IZFNPARDFET 1 T < PRHREROEZEICHLEL>TWD Iz > T
FAlE PRI B DR ZE L TW DA BHNICT U /N Y — S N7z EEARMBRZ ICVEA L.
mTOR Z &ML 2 Z LA HRNIE, FEELIVHE P ADHD 74 & DRE DI B IERICH
LDTIE WD EER T,

OBBDOHEEBEANMEWND T, BENRARAIBLDOIEL ST,
TORICDOWTHEHKAF C/-D TESEFANTHAIZL,

OMmTOR A HHRID KR E T Z RO T WD, REDERODMEL L EBREAL T,

OTOR (213, BMICH T 2HEMPPDDMEDINRLHD & WD T ExFAT, MOMREEH
RO FEEZ B LB OMRICSBLZ2HDHAH Y. ETHEBRRVARTH 57,



OTarget of rapamycin (TOR) & WS Z /X EICEL TIRIZE A ERMB L LD >72H DD,
TORDERNDIMEY ., Y7 FIEREETTRICHBAL W ZE, TOR HEEY 54
At A XOGEE L H H2EEBBT 5N TE, £/ MREZITHOBRICERZED S
TEDOTEDRE (BEH) #HOTEINI L, AREIAICREBUEZ L DAPILIC
fn® > 2 &, BICBEZERB LGN OITHT2Z LAY, ZLDBHEZTBEV-DOT, 5%
DEHDF v VT 770 %2EX 5 ETCRIFESHFICLI-VLWERL T,

OmTOR ¥ 7 FILREIZ. ThAOHRLEVARD—ETH-7-7-0. & THLLES
[Zh>7z0 EE, M >7- mTOR > 7 F IO —igx RT3 7-H(2, SHRIPBE=L
T-NBRZEEN L TULE L,

OF <A A TOR1/2 DIIZEA L., TOR2 IZIFERALAWLDIL TORL/2 IEET
KOGL A5 L THY., 202 2D TORDNZ VY AAMEEHEX I fOo—LLTWDE
W ABRDEIRICE>TWD, 7. FKBP-Z /8% 4 > -TOR OFEABEICOVWTHRER
ZEDNTEID, D ECHEEENLY S TBBR DI H 7D T ) —EEEL-LWERED,

OFERIE. ETHLHEHHVWART, SETHE - TR THATELHIXICHEDOABHES L
L7z R—ILEEDOEGAIL, ERNAABRLOHBEY ., DAY PTVEIICERALALELT
JCHE TEATWLWSTWEZDON, SETREAFHEHL WS VT FILEENZOLSIZSAEN
207, EWH kKL, BhITEZEYVHLEZEAYVE L, 7XUH, EU. ZLTHRK
EVWSEZENENTOMRIARAANERDZDIZEND ZEHERLE LT,

OHall ZUgDHEEHA T IENTEZEWVWD ETHEERREE WS, ETHHRT
L7z TOR AED LS LEIZ 2 H, EFICEBML TWAHIZ2HBA T EHNTE, BED
HELWHILET, SBEZEODYVRZ VYT HEEICOITIZUL,

OBIROWHEBTOREZBHVW -0 WOTCOEESTLE, BfETERVWEEDN LS R
ERTEH—AT, FEMRTITo>TWEIa—T—ravyeWs FESAEEEN-Z LT
O REAREEWVWEDAH B L, AEAY £ L7z, Hall BIRAMEIMN TS TOR & W
IYBIZHRECHEHBZAKZCITZ2ERZLE 2O TH D EFVFE LTz, MREERZITH &
TWRIEDRKENWEBONIYWEDL L HD I EN ORI AT ZITA S LB L Hall
B/ —RIVEEZETHRNELATT,

OmTOR Y7 FILDHERBBECZDEBHTED/LIICOVWTEEE L. EENLBEIEN
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LTWARIEEMA B D=0, FEPHRENF] A E & DBEEMD S TOR VAT LIZDWTEIC
YW EBWE L7,

ORFBHZEHIIOIT2EMEZRE LT,

AT - IR—=ILEEEMND,
FrYUT7ERAZ—FSEDZBVEEHEE~ADAYE—-D
Education and Mentors are important —seek out the best
Follow your passion. It will become an obsession that drives/sustains you.
Expose yourself to as much as possible to find what interests you. Be
curious. Finding your passion is the hard part. It can be a gradual process.
Mobility . Be global.
Have a plan-purpose. Do not just “go with the flow”. The plan can change.
Be a contrarian. Be skeptical of authority and facts. Blind belief on
authority is the greatest enemy of truth - Einstein
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