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Control of REM sleep by ventral medulla
GABAergic neurons A35-438 (15 October 2015)

. A2 M
Franz Weber', Shinjae Chung', Kevin T. Beier?, Min Xu', Liqun Luo? & Yang Dan' http://owww.nature.com/nature/]ourna|/v526/n7573/fu|I/nature14979.htm|
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> AFER2 EF A4 GABA d 7EHO| 72 (optogenetic) 2Mat= AL QHYXM O 2 REM =HO| OfT[AEE 7HA|SHD, 7|7H2 AFAIZI BHH O] REHE =¢
M HICHo| S HE LIEMH S =HQIgt. channelrhodopsin-27 25 =l 2= 4= GAB F 9| 2= (optrode) MA7|E ZIt= 5w =0| REM =M (REMmax)0| ojLt=
=
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O & E Af(rostral projections to the pons and midbrain)2} X 4=9| HZ|Z S &St £ Af(caudal projections to the spinal cord)7f #7119 25 A4 H2 HCHH A K
B &E. 25 GABA 4 EAf(rostral GABAergic projection) 2/43t= REM = S =9 SX|0| S25IUCH, 0| = 22| T+ F 2 2|MZE (ventrolateral periaqueductal
grey)2| REM-X| GABAY wE 2| AXN0f 28 F2H 2= Of7f x| 0 70| =l
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http://www.nature.com/nature/journal/v526/n7573/full/nature14979.html
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- Inhibition of vIPAG(ventrolateral periaqueductal grey) GABAergic neurons by
vM(ventral medulla) projections promotes REM sleep

a, Top, schematic showing injection of AAV expressing ChR2—eYFP into the vM of a GAD2-Cre
mouse. Bottom, fluorescence image of vM axons in the pons and midbrain (position of coronal
section indicated by dashed line in schematic). green, eYFP; blue, DAPI

b, Top, schematic showing simultaneous injections of RetroBeads (RB) in the pons and
FluoroGold (FG) in the spinal cord. Bottom, fluorescence image of vM, showing neuron labelled
by RB and FG. Among the 1235 Fgand 881 RB-labelled neurons, only 27 were double labelled

¢, Left, probability of wake, NREM, or REM states before, during, and after laser stimulation of
vIPAG GABAergic neurons (20 Hz, 300 s; n56 mice). Shading, 95% CI; Blue bar, laser stimulation
period (20 Hz, 300 s). Right, mean REM durations with and without vIPAG stimulation
(n55mice). Each pair of dots, data from one mouse

d, Left, schematic showing rabiesmediated trans-synaptic tracing. TVA, EnvA receptor; G, rabies
glycoprotein; RVdG, G-deleted rabies virus. Middle, fluorescence image of vIPAG in a GAD2-Cre
mouse. Scale bar, 500 mm. Bottom middle, enlarged view of region in white box showing
starter cells (yellow, expressing both GFP and mCherry, arrowheads; scale bar, 20 mm). Right,
rabies-labelled presynaptic neurons in vM (same brain as in middle panel)

e, Rabies-labelled presynaptic neurons in vM are GABAergic and glycinergic. Lower panel,
enlarged view of region in white box, containing GFP-labelled neurons expressing glycine (Gly,
arrowheads). GABA and glycine coexist in a high percentage of vMneurons (Extended Data Fig.
10), suggesting that the glycinergic rabies-labelled neurons in the vM are also GABAergic. In
total, 82% (185/226) rabies-labelled cells were glycine positive (n=3 mice)

f, Left, probability ofwake, NREM, orREMstates before, during, and after laser
stimulation of vM axons in VIPAG (20 Hz, 120 s; n55 mice). Shading, 95% CI. Right, mean REM
durations with and without vM axon stimulation (n=5 mice)
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World Science &
Technology Forum

October 19, 2015

Daejeon Convention Center(DCQ), Daejeon, Republic of Korea

1. 2015 M|\ I8HE AL 3| 0| - Tt 8t

Track 1 Track 2 Track 3 Track 4

Session 2-1 : Toward Personalized & Precision Medicine

Meeting Room 103-104, 1F @ 11:00-12:30

Young Il Yeom

Chai
alr General Director of KRIBB Ochang Branch Institute, Republic of Korea

Ti Special
ime p .
) STl that Shapes STifor the Creative STl for Sustainable f
Ll ST Our Future Fconomy and Inclusive Growth Session
Opening (Plenary)
09:00-11:00 Keynote Speech
Plenary Session (Nobel Laureate’s Lecture)
Session Session Session Session Talk Concert with
1-1 2-1 3-1 4-1 Young Innovators
11:00-12:30  (s7] Policy and R&D) (Toward (Innovation (Climate Change and
Personalized & Platforms) Environment)
Precision Medicine)
12:30-14:00 Luncheon
Session Session Session Session Opening the future
1-2 2-2 3-2 4-2 with Science,
14:00-15:30 (Impact Assessment  (Next Generation (Smart (S&T for Global TechnoICA‘g.y and
of STl Investrment) Energy RRD Manufacturing) Cohesion) Creativity
Strategy)

Jung-Shin Lee

Speak
peakers University of Ulsan College of Medicine, Asan Medical Center, Republic of Korea

Future Medicine: Healthy Aging and
Perfect Medicine

Yoo-Hun Suh
Founding President of KBRI/President of Neuroscience Research Institute
at Gachon University, Republic of Korea

A Personalized Stem Cell Treatment for
Alzheimer’s and Parkinson’s Disease

Jin Soo Lee
Chief Scientist of National Cancer Center, Republic of Korea

Precision Medicine-based Personalized
Cancer Therapy

OECD SG Special
15:30-16:00 Session Coffee Break
(15:30-16:20)

Session Session Session Session
1-3 2-3 3-3 4-3
16:00-17:30  (Science Education,  (BigData&loT)  (Convergence with (Global Cooperation,
HRD) the Arts, Cultures Research for all)

[16:20-17:30] and Humanities)

Science Fiction
Becoming Reality
- Space Resource

Exploration




02. 1% J|E SM X e S

2. X|ojj TI¢h HRo| 2017 E%_‘-ﬂ Ay =2
0|28, GBSCANDI S & Z2NME 2 APRER| Q1L X M A B2 OHEA

F9i
H
>
s
B2

> HAXHSE XS Z2HLE X2Y = U= XENZF HES 720 XI0jE =7|0f ZTHSt?7| flet Hio|0tAe| 7HE 5! #FES A7t S| T D Ut A7 2350
(o]
AX

5o
HEHo= O[FX| LD s RELEE S Z2HEQ| 20| ERSICHE X|HO| LI2Ct
> KOi= Crefet Ao ool k| 7[50] &LEBM 7|AHS H|RS 2X7|50] X|EH2 = Mots] 22t 7IE0fA & 182 F= oIt

> 7%

ot
rot

FA

S oFrxXx
A=

2t X 510|H X|Ofj(Alzheimer's disease, AD) 2, FA| X|0f EXIQ| 70% =S X} X[t QICt 0|0 @A X|Of(Vascular dementia), £0|AH| X|Of(Lewy body
dementia), M &5 ¢ X|Of(Frontotemporal dementia) 52| &=0|LC}

2 .. &7| TS HIO|0LH JiY o4 B

=

=

HE+F S7ISHCt 60~64M0fl = 1% SatotA|2E 85M| O] 0| M= o 45%0]| Hottt. D7 5453 TAEHAM X[ 9.58%0|EH =L 654 0

A 10l 20504 15.06%0] 0|2 o2 XMotg| 1 QIC}
> K|Of 2t FTLE AtEZHE EX7t o4l oLt Sx mOjE|D e X|0f X|EHE RF 2EHQ X[FEH 7} ot 4 tEA|Ct
> XNE7} |

=2 Z2|ZIth 8 MNH X2 S Sot X[ojo] H AlJ| X|AHS 7HF SabH el X[of 2e|YH-He = HAIStL QUCt X[0f =7[TICHS 2ot Hio| 20 72| S2-40| £
Jf=

> XOf =7|TES 2l BO|0HA T A7t D=1 78S BIXS © MAMM 2o Tl ol 0|F Effz ot Z2EF 8 7[F #E A4k ol

—

> [HEZA QI HiO|OtH HEEst ZZME = 'GBSC'(Global Biomarkers Standardization Consortium)2t ‘ADNI'(Alzheimer's Disease Neuroimaging Initiative) & = = UL}
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