it 2
/"’-'I\ W % g/ ;f hey

TMUroda vy
BR%EME (Jihwan Myung) EZEZRTE ¢ BERFREIISCE

WA ARV A an AR > AVE SRR NERHYELINERY » H
. RAEE NS ] > HABRA 2 ERAYIE S 55— I > ERSERIEE
Vo) RAVEIE AR ERVRIE > ERERHERIRE A A R

HFFEHRES (REFfSETHEREE
EEERAVEEARIEE) - B DI R T
_EPRIFEAZ AR - SR BARE AR AT B 2 R R s &
REK > BB AEPIHF 8 - AR AR A e
AIPFERFEE - BT E RIFLEARAERH -

ZAIM » N EREFTE IR R RE A A MERFH s 2 - ST
{5 > EEBEEEEH - Sl WSR2 EETARAEY)
o 2 FE S SR Y R B - (A A2 AT
VAT HIENE - S5 R R GIH LB F 2 iR A
Y1 EAENIERE ~ HERARER T SRR | '

( Myung et al., Nature Communications, 2018 ) » TMAETR 4R - fiff A 24— imfE
YNERIS RS (Myung et al., PNAS, 2015; Azzi et al., Neuron, 2017 ) » $ FAREIE
S NHEENMEE - AEYE0E B ESLN EIE 2 HrEamEL - ElEik
P B BRI T -

AP el S B O BRI IR RG R - RN A RIS A R 4B Ay P B SR T T 4
g Pl RBE 2 T EEIEEEN - & EER R GIRRE - ERETEE
Wewe R B G R R AIARE - (BB A T HGEEE - PIAAlR =
SRETERATREERIFEAT > BEBIER A - SRHIRIE AR - BEIRD] > T 2ARD
ZI > BRI IR A TESEIRAR - —RFIUEEH A - o] DUSEER AR TRTE i
MHRTHER ZZRAE o BEABRZ 2 BEMERZE - PHIRNPRREDR T — e B g i S i
CIERIES - MR ERITE SRR DPRERGIRGE - BN AR EE el %
HERALIRAI—E RS L E R R I ERI R E AR -

HETE BB AL - WE A KR 2SR EEEIERE - MIFGHINEERE
EAEE I ARG - RIS A 5 et - DAAIAS BRI B 22T
F o RV > G ESVEEEER R - B KRR - FIFHREVTILE
EHIEEREIUERIETHY - ATREE R R IR 4B IR Ty SHEE - AR AEREIHIRG 22 & iRk
BRI HTEIRE - BLATDURB R BRERVEERY RS -

BHEYHE S 7 (SREREE L - WHTIRIREHEA) - e
VIS (SERTEASE LR ) - DIREGME CREREMLEA) - JE



.IE ' .
i? % E/;.«U(“

J"_II"

[ S REREGHEEIIEEET - 2 &P H AT LT eSS - B
FEfatRE FE eI - R e REBEE I A - Z&INAZILREREL
BRSPS R - B ERIEEY - LERE O AER SR R R RS R
FIE&EE - (OB - EILEERER OV RS RIEET ST FrRIIEd ) [TE -
REEUFEHIHTEERT (F22) BLE2E -~ I ER=E o

Jihwan Myung - Laboratory of Braintime

All biological organisms live through two kinds of time—internal and external. Cycles of day
and night are cues of external time that flows regardless of an organism. On the other hand,
cycles of waking and sleeping are manifestations of internal time. The relation of the two 1s
not so simple.

We have free will (or underlying decision processes that create such illusion) that can delay
the time to go to bed to some degree. The phases of sleep and wake are also strongly
modulated by the season: we get up earlier during the summer than we do in winter by the
changes of our internal, unconscious, clock known as the circadian clock. However, internal
time does not run completely independently of external time, and this is where things get
Interesting. It is a prime question in neuroscience how an organism adapts to its surroundings.
But perhaps a more interesting question is how an organism resists from adaptation. It turns
out that a multi-cellular organism such as a mammal maintains diverse ~ ‘internal time’  in
many different organs and tissues (Myung et al, Nature Communications, 2018)—and in many
cells, and they do not adapt uniformly to changes of external time (Myung et al, PNAS, 2015;
Azzi et al, Neuron, 2017). The really exciting question is then how organization, or
orchestration of these adaptations and maladaptations occur. And this is what I mostly focus

on to answer.
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Biological time is a bridge towards understanding of psychological time. The perception of
time over a circadian cycle changes through internal regulation of mood. Mood is an ambient
state of consciousness and, in my opinion, a sense of time flow. Circadian rhythms have been
thought to be related to mood and time perception, but the exact connection has been indicated
only 1n animal studies. Disruption of circadian rhythms, for example by jet lag, can lead to
mood dysregulation. Forced sleep deprivation during the latter half of the sleep phase can
acutely, yet temporarily, restore positive mood states in major depression disorder patients.
Waking up a patient too early in the morning emulahetes the phase-advancing (eastbound
flight) jet lag condition. Although systematic studies are absent, westbound intercontinental
flights are episodically told to briefly cause depression-like mood states and eastbound flights
cause mania-like states. These observations have not been taken seriously, while the
connection between the mood and circadian rhythms has been suspected for a long time. I plan
to measure signatures of brain-wide activities after an artificial jet lag 1s induced, by changing
light-dark cycles. Initial measurements will be made from known and 1solated regions but will
expand to more areas to create a picture for global clock dynamics.

In this later phase, I will attempt to make connection between the circadian system and mood
and motivation circuits. The experimental paradigm of using jet lag for studying mood is new
and 1s likely to serve as a model of mood dysregulation. If it can be established that jet lag

causes a transient state of mania or depression, an enormous clinical potential can be unlocked.

I have physics background (BS, Korea University and MS, POSTECH), and studied
physiology and biophysics (MS, University of Washington) and life sciences (PhD, Kyoto
University). After working as an assistant professor at Hiroshima University School of
Medicine, I moved to RIKEN Brain Science Institute and finished up multi-clock studies. I
came to join the faculty of Graduate Institute of Mind, Brain, and Consciousness (GIMBC) at
Taipel Medical University as an associate professor after residence at Institute for Advanced
Study in Berlin and Berliner Antike-Kolleg as a fellow. I also maintain affiliations at Okinawa
Institute of Science and Technology Graduate University (OIST) and at Shuang Ho Hospital.



