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1. 26-30 June 2016 Istanbul, Turkey
http://www.ephar2016.org/
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CGAS-CGAMP-STING # 4 @B Z & Pl w F i ¢

Lk BETE ST BN

PR EARAFF PRELAF &

FIRRMAR FE A ERY AU PE IR AR A 5 Flt A M eh
o Bk B H I NEF R R Rwie P R PR EL(0 T fE RNA)
235 PpERP (T 4 DNA) o B i R g end - Fape 2 1 (toll-like
receptor » i # TLR) > # 35 TLR3 ~ TLR7 ~ TLR8 ~ TLR9 fr TLR13 > =¥ X %8 ¢
Aot dn e B¢ 88 (endosome) #r 4 F chPk TS T 0 S5 T 2540 NFkB v
IRF3/7 3 4 Bfpe /A2 5- A FHFfrE e F UM Do Z B ELAF

% i dri DNAEE @ R E BRI B R LS AP
wre po> DNAR L e ol > 3 72 me i ffop g 4a & 4 4

wie BN o Y EEF R DL R F 0 ¢ 358 L) 8 (inflammasome) 7% i fre
F-oAFHEENEL o AIM2F-0 fn Ik lobe ¥ 4 e FAZDNAE L 18 > ¢
B W] B e s TS T caspase-1 0 1t 2 A ehinterleukin-18 (IL-1B) f-IL-18
* et iy o me TDNAL ¢ 5d E it p F et %9 STING (stimulator of

interferon genes) » & & 1 & v s IKKFeTBKL » 4 W) fads T 25 il & %]+ NF-«B

JeIRF/T3 L BB - 11 & 3 % - A5 % - j ¢ oY STk PR



cyclic-dinucleotides (CDNs)® 7% i*STING » #km » p an 3 w2 H ¢ cADNAK
d P XA @R LiE STING ™ 2 i §

Pt (R F R e FDNAs 4] ol 2o @ B g s - A1+ 3
FESNUELRF R bHIEAE A EARM DA WAR AR 0y £ & 0 AT
oy A gd e B P DNAGD Rsensor= & 7 & 38 - B2 S A 7 & N
v H_¥ 5 ciDNAsensor ¢ #=DAI (DNA dependent activator of interferon regulatory
factors) ~ DDX41 (DEAD box polypeptide 41)4=1FI116 (interferon inducible protein
16) > iz B 3oy 30§ S5 d 1 T 54 3 STING > 1 RGE 5 - 4]+ 3 4 e07)
H oA B FPLAIRAER B P E G FRE SRR A AT SDNA
STE Y TR R G AR i anim e HTDNASsensor o @ Ap B AT 3 B T| 22013 #
% 4 *vSciencesn= & i 2 % - el koo
CGAMPHrcGASH IR

Dr. Z.J. Chen 7 § BIFf B3k » & & mve 7 ¢ (hDNA € % & & # 2 :DNA
Sensor_t > @ 3%Sensor ¢ E 4& & A 4% 7% 1 STING . F]pt 303 1 88 ¢h e S 550 (in
vitro complementation assay) > 1 * @ & ¢ id STING# % £ 2 F & %-B (IFN-B)

0] BUER B p B dwfe A L929 0 48 2 4 IR #F 4] STING ishort hairpink RNA
(ShRNA) » FlptZmPz R gL 7 7 3538 ODNATE » B ap 75 i STINGe F 54
F oz £ L929-shSTING 'm#e 35 B~ 47 {5 » B~ H 4 perfringolysin O (PFO) 2 & £

L g H 4 i ve thTHP-1 > 11 % | B B i im %2 $hRawW264.7 5 Jis » PFOEGE t5 tim ¥
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X tine @ o EDNAM L 15 hL929Mm e the & 4 1 Erti4 1 STING
PR i APFORJR (5 tha 8 A dm% ¢ 78 1t 3L T PR UL IRF3BEA 1

fr= FAgi (dimerization) (4= - ) -

(0]
330.06---~  524.06- N
Extracts from DNA- 232.06---~ \“. OH 428 05 <’
A\ transfected cells O-H‘ " /1\
o O i"“Q D
Active Factor © © 136.05--+_ O S
; o O I3 MO 452,05
- N NS T RN om
[ gﬁ_um \ Nr L 2™ sapoe ™ --248.06
tel) Y~ N \---346.05
< Nucleus/ 4 [‘s,JH2
PFO Permeabilized Cells cGAMP (m/z=675.107, Z=1%)

Fd BB 05N hErE > A~ 3 Tk - % H B cGAMP (cyclic guanosine

monophosphate—adenosine monophosphate) (4@l =) > %M ¥ - f& % - @ %—"z ’

L

v ¢ .DNAE % & EDNAK 4 & 4 mwe (6 & 4 > it & #{rSTINGS & £33 7 %
FoFFHEEDAEL 0@ LB Hehd i adpfedit o XU THFRETLS
CGAS (cGAMP synthase) (4cB®l =) v € % F o FDNAT| ek w™ & =
CGAMP - 4 f» o H & &~ 47 {8 4 iz B ¥-v f# & 3 % = gnucleotidyltransferase
(NTase) 5% h3-v 441> ¥ i frDNAZ #5 £ o d 24 17 X 5 » CGASE_{rDNA
PE-EEFEIF A2 AR T (FF o @ CGASE & hcGAMPH I 4 2 Jf ffr
DNAZ & apkiw™ & 4 o FHRCCGASHIEL =8 X% » T {rDNAR &+ &
2 & X cGAMP I @ fan 4 & 1Y STING » F]#t cGAS#a = DNA sensors=inzs it <& Jf 14

COAMPRA # = 3L « -2 % > CGASFE % ftm® TR F1b it L ip 8 i



% f ¢ SDNA > 2 F 5% ¢ F LA 72 A5 SDNA > & ZDNAR4 B 4 % i

148 199 370 498
Mouse cGAS 1 507

__-=====""""" Putative NTase Fold R
B =

CGAS-cCGAMP: 4, 83§ %27 :}*ru)?‘s.% F R

g A it e dEan ¥ S miRCGAS < DNAsenesorfs » i § A7 8- &
CGAS# Fminimie fo| B¢ B Lfupd F L &4 d cGas” | & % 1) hE
ML Re o] BUR TSR e o 3t FEODNA S £ DNAJE & (400 herpes simplex
virus 1 (HSV1) ~ vaccinia virus (VACV)frmurine gammaherpesvirus 68 (MHV68) % )
bR A IENBI A @ mre ko 4 iR R4 g o EPTRNAJ A (4o
Sendai virus) s A R L 5 & ¥ efp A F s

PR ke L e A X LAl X LR DE BAFHE 0 blhrid L5 R e
*% (dendritic cell) /3% § 4 S4% Tehps o 7438 % 4811 77 2 DNAsensor = & 15§77 3
IR 0 jcGasT o] BA g £ i 2k B0 A iR e & £ _plasmacytoid#t & i

LRI ;}DNA#@%{F),%%)E;%B? FeSTINGR 4 B ecniwiz 5 2L ¥ g end £ F

Y

& 0 ¥ #E 3% IFN- me =~ 1A [Iii—a- mj‘“/f » B CGAS it R mPe ¥ & .14 &
ciDNAsensor o @ -] B A HSV1ahd: 4= 50 ¢ » 5 3] » cGas”] & i Yo
- A FHE FEX I 2o FAppotwild types] e 1y 0 B A= X SR

@ 4 Flad ] R ehrgang HSVIE 4 o & wild type | BRI & © A7 $ ABehE > B2 5%



cGas™ | B i i ¥+ 5 HRNARZS B AP > BANAF LV T pH £ 3
FEdp s & Bom4 (West Nile virus) - - BRNAR# & % T cGas”/| & v+
g e Food ¥ arh e HRNARB S B A 0 CGAST a L 3 Rk & ik
e o FHAmre r']RNA)]%-* RAFA2F G- FHaDNAE E
CGAS-STING3 4, @ 1L R 5 11 2 75 2 w2 o

“,f 3 DNA:;,%-% *k > cGASY ¥ i H_K #ﬁgé—;’-)ﬁai £1ISeNsor o & q‘éfﬁ‘}?s:‘i 5 4o
HIV» 2§ HRNA & Figd F s e (78 3 @4k 82 7§ 4 0 F i
F ¢ &V IRF3R: T > esensor# f7 o {5 47 7 22013# 3 o HIVE % € = it cGAS

& 22’3 cGAMP > Ex# STING™ 5§

,\_

LESF-AFHEE o A e BN E
MR ot R i 5 G oA AR WeagkiRT o W s gt & 5 ScGAMP > B or
CCAS#THEA PHIVIE & BRIE 5 Tek 4P M & & o 45 % 0> HIVE S ]3] o
gl mA R S R A e Y A R DNA S T g e HIVE # oo
FIEE LS wH B B deintegrasedr 18] 0 4 HIV - @ gt~
AR P2 BEHIVES T F R B0 d 7 dop A F B8 DNAL 5
flgcd B F Bens i o ¥ JAPMA L g > X g R R m%e @ > HIV cDNA
¢ A CGASHT 1 ip] » # % me £ | T - # %t CDAfrCD8 Tim 2 o
CGAS-STING# & @4 p 4 & A R
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TREX1 (Three prime repair exonuclease 1)z F] R % ¢ i = Aicardi-Goutiéres
syndrome (AGS) > i&=& - fafr2> & =5 j3k (Systemic Lupus Erythematosus »
SLE)p i chp MG R A op > Tk 2 H I € F < £ 0p MDNAR A w7 o B

TREXLA Flak faeh | B - ¢ A4 p 4B FReawiv > F ke pFig Sting

X’

7 FlaE X PR T PRk eI % 0 B2 or CGAS T RIDNAGEL 7 4 2 H P o
",f pt2_ ¢t > DNAase I15_- f@endonuclease » # 12 4 j%;% %8 (lysosome) 5 p & i®*
A2 SDNAC FEATFE A g i i S ERE L RFIASH

v & d

b F

BEFFE 5 g SDNAM 3 SR F LF & o @ DNasell "4 1] 81+

= »

Stingzk Fl4% 4 @ 42 o F|pt > CGAS-STINGIU & B LR /T 418 7 ‘%z FTDNA*T:E

B2 A EGHT 7 % F 7 CGAMPrcGAS &8 iplm#e FTDNAS 4 2 # it - k &
b m i B enDNA € frcGASH & & it B E 14 5 & % cCGAMP ™ ] i h 4 ¢ eh
STING » F]p* B & 1 T #5enlKKFeTBKL » A %] g #s NF-kB{rIRF32 &, (& vEE: 4% 1
FEF-ATHEF L weF s A AR AAEd oF LELAF B(R

) i FELiTdp I CGASHADNA 4 2 F & m 4 B AL R £ 4 o J 21CGAS

i friz @ B 2| ePDNAS & T ALE 1 > AR » Rinie FeADNAY 2271 & (g
§ > &2 A 5 DNAS &4 % ¢ # F £DNAGus i > v 88 1B 1 & Hsensor o

Rm P o E otz BTDNAVE 14 CGAS-STINGER /e 352 0 175 3F 5 FF 1 gk



A0 DA RS AP g P o U LERDE X RE L o PRy Y
p 21 7E 1 cGAS € frim e p e v Beclin-lg & > Fgt fme p R (F* ]
CGAMP i1 # 5 & /g i2 % FFDNA #7274 7 - ¥ — 52 3 Bl4q 21 » cCGAMP ¢ i1
ULKL(¥ - B m% p B T endp B Kinase) ¥ STING egipe i » i@ drd| 2 5 14 o
{Fmn B R F L8 - HEH o FABDEL > S EG daM R EL D cGAMPT
DES 4% LA E RS RS R A S F R R e st LR R e
%o iga A EuRd DL R F T 0 8o CGAMPT YURAG AR R ATECE B i
B o IR R R R G el i
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CEETTiE)
a2 T+ BJjL% £ ¥f 15 A guanfacine snfRH 37 &
AR EAALEHRE

B BELEF PR RR

eI N /@@:&(Attention deficit/hyperactivity disorder, ADHD)&_- & ¥
LA QE A AR AR < SRR AR IRk pRA T LIS E
w4 &L 3.4% 5% F 3 r’n}“@&' BALZ+3 0 T4 HG5 31 AR
iy € 7 LML R o &yppk 0 ADHD 7 4 3 ,ﬁiﬁﬁﬂ'l % 83 50% kA
£_ inattentive type (ADHD-I) - 15%m§, £ { hyperactivity/impulsivity type
(ADHD-H) ~ #14# 35%:1 2 % 4 £_combined hyperact|V|ty/|mpuIS|V|ty and inattentive
type (ADHD-C)- P #3n% ADHD =i @4 M - B33 & kp oG EA F T
Beers 5 R 022 ADHD 5 B ch@ fRA4d i@ 45 ¢ *a(midbrain)$# 2z dopamine (DA)
e (5 2 Rgiz (brain stem) & sa 4% (locus coeruleus)$# #x norepinephrine(NE) =4
5 (LC-NE)> ADHD ¥ it H_iz 5 40 S0 g f5en™ 25 S eni®® 7 43 %
AR o P I AR A A A /EH R (ADHD) s ¢ B E 7 A pdk o ik
& 3w A 5 1ot (stimulants) §2 25 11 o4 (non-stimulant) & g o

Stimulants & 3% methylphenidate ~ amphetamine f= lisdexamphetamine » iz #g
BEHp v Ae? RF L RBA LR DA 2 NE a0k & & 22 ADHD s o
Methylphenidate (Ritalin® or Concerta®)&_p # i * & 4 ® & % A& ;£ ADHD i
K #1955 # £ W FDA #2840 3 £ 0 B P 45dd S ie* & H rd] DA
2 NE e e 48413 B o

<

Non- stlmulants g FAT A E A RAAXFIER HY - BER R FIA
stimulants 7 & * (abuse)siyt g » £ H £ * g ° ﬂ(adolescent),&—ﬁ el b
non-stimulants /X 3 itk PR 3 o % - B FE* KI5 ADHD &5 non-stimulants
£_Eli Lilly % jy 5 atomoxetine (Strattera®) » atomoxetine £ — #& 2 4 i # 14 1 NE
transporter (NET)$r 4|3 > L £ 7 W4 ¥ +54 LR NE 2 DA ZED W
Atomoxetine ei® * = 3\ g& SR o stimulants hi®* = ;43 > Fril 5 abuse f?
A o[ 3%E § 0 E T atomoxetine 6§ F pRAFFAL TRAL RILE -
Clonidine —5’; fé ? +Ro2-adrenergic receptor f= I11-imidazoline receptor #1|c&| > J

L ek * i §_'% i /& - Shionogi Pharma 2 ;= extended release #| 7 (clonldme
XR, Kapvay ) i 2010 & %8 * *t ;5% ADHD - Clonidine # #7551 R ff w
(presynaptic) siio.2-adrenergic receptor (autoreceptor)z® 432 NE 3z » » ¢ {15
it prefrontal cortex 2t NE # % (non-NE neuron) postsynaptic site sria2-adrenergic
receptor - p = @ Fra2-adrenergic receptor 3 = &% 4 > a2A ~ a2B fra2C > A #E
PR SR 1 & & La2A adrenerglc receptor » 7% it ;% prefrontal cortex



sho2A-adrenergic receptor & i@ ¥ e p h- X @3 H CAMP & iz BB

hyperpolarization-activated cyclic nucleotide-gated channels > & @ 3 3 cortical
neuronal signaling -

Guanfacine » &_- f;é_ocZ—adrenergic receptor T » immediate-release |3

1 guanfacine (Tenex®) & 1986 # +% /& «riffk * 12 §_%% » & - Extended release |
4] ¢ guanfacine (Intuniv®) B] §_f 2009 & 4 * ;5% ADHD > guanfacine ¥.i%
# M e a2A-adrenergic receptor {1 g A& o clonidine B E_#f* = # & A
a2-adrenergic receptor =3 {] g i® * o * ;5% ADHD p= (children and
adolescents » 6-17 years) » guanfacine 3 »c|+ 2 % 2> {412t clonidine o f&4
i# % g & 5% 77 BE ot extended release #| A e guanfacine sx £ % ADHD pF
BEEY RES >V OLH i % & F & stimulants #4 & H i o BT WY
F# &+ extended release #| 7|« guanfacine ¥ %3 prefrontal cortex (PFC) gray
matter % X I| stress chig T > A KAFGF B E R B Fﬁé,ﬁ:f}%ﬁﬂgrﬁ Z oy o

Table | Drug summary and patient adherence

Drug name Guanfacine XR; Intuniv®
Manufacturer Shire
Chemical structure N-{diaminomethylidene)-2-(2,6-dichlorophenyl) acetamide monohydrochloride
l ¥ HEl

= -\| AH/NTNH? .

[ o NH

}%"J\m
Indication ADHD in children and adolescents {(6—17 years old) in the US or children {6—12 years old)

in Canada. Approved as monotherapy or in combination with stimulant ADHD medication
Route of administration Oral
Dose range 1-7 mg QD
Mechanism of action Central acting selactive (r,, adrenergic receptor agonist
Common adverse effects (% frequency) Somnolence (45%), headache (26%), fatigue (15%), upper abdominal pain (1 1%),

hypotension (10%), and vomiting (9%)*

Patient adherence issues Compensatory increase in heart rate, systolic and diastolic blood pressure following
termination of treatment

Common reasons for discontinuation Somnolence, syncopal events, and fatigue

Abbreviations: XR, extended release; ADHD, attention deficit hyperactivity disorder; QD, one a day.

Patient Preference and Adherence 2015; 9: 877-885.

Bello NT. (2015) Clinical utility of guanfacine extended release in the treatment of
ADHD in children and adolescents. Patient Preference and Adherence 9: 877-885.

FDA review of guanfacine UCM425057.

Freeman ZT, Rice KA, Soto PL, et al. (2015) Neurocognitive dysfunction and
pharmacological intervention using guanfacine in a rheus macaque model of
self-injurious behavior. Transl Psychiatry 5: e567.

Hins AB, Yabe Y, Arnsten AFT. (2015) Chronic stimulation of
alpha-2A-adrenoceptors with guanfacine protects rodent prefrontal cortex dendritic
spines and cognition from the effects of chronic stress. Neurobiology of Stress 2: 1-9.

Martinez-Raga J, Knecht C, de Alvaro R. (2015) Profile of guanfacine extended
release and its potential in the treatment of attention-deficit hyperactivity disorder.



Neuropsychiatric Disease and Treatment 1: 1359-1370.

Philipp M, Hein L. (2004) Adrenergic receptor knockout mice: distinct functions of 9
receptor subtypes. Pharmacological Therapeutics 101: 65-74.

Ruggiero S, Clavenna A, Reale L, et al. (2014) Guanfacine for attention deficit and
hyperactivity disorder in pediatrics: A systemic review and meta-analysis. European
Neuropsychopharmacology 24: 1578-1590.
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MEFHELE TSR L g4 ppg ok

ix 2_ 2418 5732 - 2003-2008 & > £ R F L 5 (Saint

Louis University)sci 2 it 240 3 4 5 F4H 1 o B ¥
Z i FROHEEL 287 Flwe d 8 &
(Johns Hopkins University, Dept. of Cell Biology)s_

TH L GET1EE P 2012 LY MRS T

# 3] 4 £ F] 3 (Transforming Growth Factor-beta,
TGF-B)sn & @ R j2 o 5 B it fed ST Fehd d > e FEREME vk A
i o TGF-B S ERGREE A Gt R B ¢ FE e B A dee U
CIEER M NS SAWATE L A ;"ﬁ“%g’% & % fenp 5 LS (clathrin-mediated and

7 g R ,‘g—

caveolae-mediated endocytosis) > ¥ M F R TGF-B X 18 flwre ik 5 F & i oy

)

—~\

FiRER T Y i BEFTCGRB il g Lk -~y 3|

: e
TGF-B i fhenfedl #f 2250 1 f27 R s 2 P IS0 2 K 45371 e 16

5 A

B4

—\

SETIWAR LY A H N E 2 Ewme P ihh AT e b % R
(cytoskeletal proteins, ex: myosins and dynamins) &_+4c i@ B2 38 4f it iF *
T/

(chemotaxis) 2 #z & (Endocytosis) - ¥ #7 3 B ¥ erngd #5484 o A1 v % 10 2 2 5 0%

A G e s de? R M A TREAE ) Bde D BT s B R B Y



EARERROETELY Ry E T et Rod et A cnimie @ 0 &
d v3g F-v (myosin) 2 % Fvds Fev (actin)fp 3 e & TR 2 o A LT B T
T = % & 0 % 3 #7RE 7(Pleckstrin Homology domain, # % PH domain) sk
F0 ¢ frimre Op £ @ 1 eh phosphatidylinositol (3,4,5)-triphosphate( PIP3) & & -
RS E i me F I By i i) RURE ) S SRR BT D e e e ¢
FHERINVLEZE S EF e BN B (T o FF AR T R 2 B e 3 4
Beg e BTE AP T fR3F S A R A i

RE2FHR T BRI AR PRAFT] S o BN AR v b % v
e FEASNSEF A AZ TG L BE T2 2- HFH ie IR e STATAR
IR TR T EBF BRFE AT AA APEIRETEREFEE G 2 P E D
R I CF R L %%%%#‘P#'J nEIEF KB A TCF-B £ R eriE st o

ARELARPD FEM L EeF (R b 00 FH 5L Ris R

R T



AR EFELFE A Fugyp
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14™ International Conference on Endothelin: Physiology,
Pathophysiology and Therapeutics
American Society of Physiology

September 2-5, 2015, Savannah, Georgia
http://www.endothelins.com/Conferences/ET-14/

Physiological Bioenergetics: From Bench to Bedside
American Society of Physiology
September 9-12, 2015, Tampa, Florida

http://www.the-aps.org/mm/Conferences/APS-Conferences/2015-Conferences/Bioenergetics

Annual Meeting of the International Academy of Cardiovascular Sciences (IACS)
North American Section

Creighton University, School of Medicine

Sep 10-12, 2015, Omaha, NE

www.cvforum.org

Neuroscience 2015
Society for Neuroscience
Oct 17-21, Chicago, IL

http://www.sfn.org/annual-meeting/neuroscience-2015

8" FAOPS Congress, “Translational Physiology: Imagination, Inspiration and
Innovation”

Federation of the Asian and Oceanian Physiological Societies

Physiological Society of Thailand

November 22-25, 2015 Centara Grand & Bangkok Convention at CentralWorld

http://www.faops2015.com/

Cardiovascular, Renal and Metabolic Diseases: Physiology and Gender
American Society of Physiology
November 17-20, 2015 Annapolis, Maryland

http://www.the-aps.org/mm/Conferences/APS-Conferences/2015-Conferences/Physiology-and-Gender

WPAIC 2015, “Bridging Asia to the World- A New Era for Psychiatic Treatment”
In conjunction with 4™ Asian Congress of Schizophrenia Research & 4™ Congress of Asian College of
Neuropsychopharmacology

November 18-22, 2015, Taipei, Taiwan

http://www.wpaic2015.tw/index.html
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http://www.the-aps.org/mm/Conferences/APS-Conferences/2015-Conferences/Bioenergetics
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http://www.faops2015.com/
http://www.the-aps.org/mm/Conferences/APS-Conferences/2015-Conferences/Physiology-and-Gender
http://www.wpaic2015.tw/index.html

2015 ASCB annual meeting
American Society of Cell Biology
December 12-16, San Diego, CA

http://www.ascb.org/2015meeting/

The 13th Asia Pacific Federation of Pharmacologists (APFP) Meeting
“New Paradigms in Pharmacology for Global Health”
February 1st-3nd 2016, Bangkok Thailand

http://www.apfpbangkok2016.com/

60™ Annual Meeting of Biophysical Society
February 27- March 2, 2016, Los Angeles, California

www.biophysics.org/2016meeting

Experimental Biology 2016
April 2-6, 2016, San Diego, California
http://experimentalbiology.org/2016/Home.aspx
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Nutritional Science , Molecular Biology, Cell Biology.
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The candidate should possess a Ph.D. The successful applicant is expected to conduct experiments that
include stem cell research, plasmid construction, flow cytometry, sSiRNA, microRNA and real-time PCR.
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