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F & 88  (mitochondria) £_ % % w e thit £ 1 0 fI* § “ Bipt i £ & (oxidative
phosphorylation) & i ke + 3% 4 ﬁvﬂ:}ﬁf& &t (adenosine triphosphate, ATP) g f o ek
W7 e P BATH 0 B SRS a4 BT grenst i 0 4o AF (heme) 2
B3 § (phospholipid)z. & & ~ dm#e o= 4t & BuEz Ay 5 LR R T HEE o "
BEEE b ¢ EFA T FE R { SRR AL Tl e B ph

BMACSH Y o MM E - R AT e B e R SR
(intermembrane space) » 327 =6 Rk AT (crista) e SE4 488 A BT (mitochondrial matrix) - p 5
PR F G F e (T o3 hq 3 B4l (electron transport chain) 3¢ FAF £ M 0 A B A TR
Pl e 7 Bk o tdd 3 2+ pe (mitochondrial DNA, mtDNA)

| RS - % (Dynamics)-g & & 4 4 (Fusion and Fission)

AR 2. LR A E 2 chmito (R) 2 chondrion() el = o FLE fn e W P AR AL 2
B > dme ol BRI A R ARG AR LT kg Bl AR E R R b fi
= SRR R SN L TR TR ST

F R g £ (Fusion) i & Mg >t 53 3 g AR A T chdd 1 Mfnl e Mfn2
(mitofusin 1 and mitofusin 2) % p %+ 559 OPAL 3-v (optic atrophy 1) - 42 %8 Fé&%‘gd A b e
Mfn 3-6 Ap 3 4557 S ISR g AP T 217 0 RS R & F e 7 > OPAL P 7 & &2
Mfn 27 = o 2hCR Bed BTAR £ RE 0 P T RO AA 4 g E o e

fs g ens 4 (Fission) i & ;‘gd Drpl (dynamin-related protein 1) H 3% % 15 >tk s gl ¢t
P AR S iFRa > sz X e 7 ! Fisl (mitochondrial fission protein 1) ~ MEF
(mitochondrial fission factor) ~ MIEF1 (mitochondrial elongation factor 1) - 3% % Drpl #:%s 2. i3
&5 1% (post-translational modification) » ¥ 4cgif& it (phosphorylation) ~ 2% it
(ubiquitination) ~ SUMO 3-v i 4 it (sumoylation) ~ & & 2 i (nitrosylation) » € 3% 33 sn%e &
penDrpl B2 AR ch 3 T o ARkt i3 AFIR A > calcineurin ¥ )2 3 Drpl = Ser637 2
Frfa it (dephosphorylation) » & i+ & %@ Drpl # I 448 - 4p £ 1> PKA (protein kinase A) ]
¢ Biph it Ser637 » i Drpl % 3 jFdt o A4 Pl WA H Drpl > X ¢ R F) S Bk B 0 Ik
Hx ERp RS H o
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mitochondrial mitochondrial
membrane membrane

Mitosis
Mitochondrial depolarization
Oxidant stress

Mitochondria

Fission of mitochondria
in A549 lung-cancer cell

Fused mitochondria in
normal airway epithelial cell

W- ~psagenms 2 A% (AW A NEnglJ Med. 2013;369(23):2236-51.)
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7 B (Alzheimer’s disease) ~ #514 # < & (Parkinson’s disease) ~ * = # %% (Huntington's
disease) ~ ik A -ivE Mgtk A B % A i (amyotrophic lateral sclerosis, ALS) ~ &g |4.:% @404 5
i’éﬁ)& (autosomal dominant optic atrophy, ADOA) ~ % 47 -5 -+ #7 = T 2A 4]
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(2) 4543 =

W3 © AR A2 ) OF 4 (endoplasmic reticulum, ER) & im e 454+ Tk o iF iR L £ & 0
¢ oipm AR ARAFIRE F AT R EaRA > 45 MAM (mitochondria-associated ER
membrane) > @ M2 J-v 43 R AH ¢ Magaudi s 3 0 8 F A SR BT i € 2% MAM
S B AR RS A A LS dp 0 MAM T R S A B s gl
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Il. 54 p vit* (Mitophagy)

Efrmre p ER R - A AERITEABH LB AR AT ES TRzl R e}
BB kA2 F -39 fFR % 5L (ubiquitin-proteasome system) % im®¢ p ¢ (autophagy) 0 2 ¢ g
T A T RABAIE L - LRSS S Tk spp it | R R4%e ﬁ.% - 'H_r:n
BRI g o 3 3 M as 7 R AR p e (7 > & W 5 PINKL (PARK 6)% Parkin
(PARK2) » iz% 4 % e p2E M & & < g (familial Parkinson’s disease) ¥ it & 4 % %4 7] »
E%%ﬁﬁ@@ﬂﬁwm1g%ﬁﬁfwmiﬁiﬁﬁﬁﬁﬁﬂﬁﬁﬂ’ﬁ¥%ﬁﬁiﬁme
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f web ot > 4% TOM 4 £ 48 (translocase of outer mitochondrial membrane complex) =74 4&_> #*
P PINKL € 3 R lmre B e Parkin 3 4088« % > @ Parkin ¢ 1% # E3 £ % s 4 p% (E3
ubiquitin ligase)iz_ % i+ i3 &F *} 3 F chd-v > 4o Mfnl/2 ~ VDACL (voltage-dependent anion channel
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Healthy Mitochondria Damaged Mitochondria
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Induction of
Mitophagy

Phagophore

p62 binds to Ub.
Recruitment of the
phagophore and
formation of the
autophagosome

sk p R RELS (A B p Biochim Biophys Acta. 2014; 1840(4): 1254-65.)

B P R IT L iy PR ST e & ﬁz)% IT ke 1*7*% ‘%ﬁf;\ B— gt bk’/m‘m‘ﬂ «ra%_*g s
VIR G BN R hvf P fflme P g

NIX/BNIP3L~BNIP3 2 FUNDC1- v R E 21 LC3 3 #% et iy Pﬁiu (LC3-interacting region »
LIR) > NIX/BNIP3L iz m 34 it = gatdp ek sn¥e (reticulocyte) € ~ & £ 3R > * 1255 j3f
M S¥iesTRar ¥ # T £ - L& EAR - 7 FUNDCL ehjE 1] & % FIapL 1 et 477 o

& ¥ A @gmT > FUNDCL e Tyrl8 % Serl3 ¢ 4 %= | Src &2 Casein kinase 2 (CK2) s fix
Lo m IR Rp TR hp 4 > @ PGAMS R ¢ 1@ Serl3 2 mipk it > i@ B #3 LC3 el fr
M A o R ARRE Bk 3 OB A T TP 0 Sre & CK2 gt g X Fldrd] 0 @ PGAMS i
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Hypoxia or Ay, loss Metabolic stress
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W=~ gkt p s B2t (~RE p Cell Res. 2014;24(7):787-95.)

R BEES Y (mitochondrial permeability transition pore, mPTP)

AP T - 2L - Mendtyy > HE 29 23 2K (m) mikEeAsF £ )3 15
kDa ehdr Frid i > gt 3t Adfi 2 Tl &3¢ | (mitochondrial permeability transition
pore MPTP) o 27X P v e B endlig Jov A ¥ AR 2[R > 35 5 2 kv FFe PR §

B MPTP Gl 514 - @ § fiedngdzdp & - ANT (adenine nucleotide translocator) * Pic
(phosphate carrier) § -3 p3LiE e o 3T R FHT R 7L PRI pot TRl g ILE}kﬁ’le AR
1 FoFy = BHERH & + 5 (FOFL ATP synthase) » & mPTP B4 b« i £ & chd d - 4 Fo 2
p\ 1 C & H =%k (C-subunit ring) P #4432 5 A3V A PiFtReEdnid c FEPw i E

3k *f F AN A ehdew JTrseh o fhar )t ch VDAC @i 2 s £ mPTP B¢ oh
BNz — o

$3F 53 il g e mPTP el 544 B ¥ B 4rapd (Ca™)ik B ehk s A 17 2L 4

MPTP i % 4 5 3 & enfgc > @ ¥ (B 4 (oxidative stress) - #ifiz % (phosphate) e7s &~ gﬁi%*
# f& (adenine nucleotide) & ¥ fddw © (PH) ¥ & 3 58 0 2 - 8228 MPTP e = 1 (5 i 4%
W F 5 mPTP A4 %13 ¢ 4w d $ I > iz ¢ 7 CypD (cyclophilin D) - TSPO
(mitochondrial translocator protein), Bax/Bak - GSK3 3 (glycogen synthase kinase 3 beta) ~ HKII
(hexokinase 1l) ~ PKC ¢ (protein kinase epsilon) ~ STAT3 (signal transducer and activator of
transcription 3) ~ SIRT3 (sirtuin 3)---% > 2 ¢ CypD #4# mMPTP 273 & % » @ H 8~ i P
FE o

CypD &=+ Cycliphilin 3-v $2%> 2 & 2R p ¥ % 2 &% 34| 8 $ %32 % (cyclosporin A,
CsA)siffrtt » v Rt 7257 viE- 35 LL%"‘L_%QWE%’F?F\ ¢ | o CypD ¥ £24f % mPTP 3t if ¢
% 39 F > blde ANT ~ PiC 2 FoF; ATP synthase---% » 2 4 2 3 8% o 31 & {¥% {%ﬁﬂ H 4



mPTP é’%"v-“ff,réﬁ—* SACR R 0 2 MPTP hf g > @ gt (8% 7 4% CsA & H 72 o opde ] » 2
CsA fpteni®* 41 es 2 4 4 5 frd| #3128 + r4) 0 calcineurin & & > CypD o ¢ & mPTP
ek S ’3‘.»? FA223ie* > CypD A+ L2 @FEBAEY > o §RBHHY mMPTP et 5 -

Matrix

W ~ f sl SHEE 27 LR (AR p JMol Cell Cardiol. 2014 Oct 2. pii:
S0022-2828(14)00307-1.)

# e 4s B 8¢ (ischemic heart disease) » » :T%{lg ey TR ¥ &£ AT P RRE AR
k24 7| :}f'
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LB HPAES o MR F R R AER ARG o W}Ef";iﬁ&@:wﬁ% 7B Tk BRI R e
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(ischemic-reperfusion injury, IRI) o w3 imPe 3t dk o {5 L JERPF > PRARF & hE s (8% e A0 €
A4+ £ ﬁ—ﬁg d 74 (reactive oxygen species, ROS) st pF fm ¥z ¢ L% p 44 ;!Piﬁ—*gﬁ F £ 4T
BF oM FERDATP R ARE > PRFIEF FEARBRTY T3 2 i RRIF 2 MR
W EE AR o L P REBED 0 Y g T mMPTP el s i 8 S B ek s AR
ok R e g "3—&, o P EFEFTE Capkt Wl ATP RSP RMaEE LA ¥ Riw
e o B P ow @ F3F 5 BH FE 2 TRA % 0 B mPTP (R L g R B RS T
ST R (S ;E;ﬁ*—’“ri% NS U S 0 @ g e B TR RE 0 R SkSg R 5 kg or #r4] mPTP
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5 65 7% B i & (Pulmonary Arterial Hypertension, PAH) %_— ﬁé TR R s o B R R fi
HIPE S CSHRLIE LY 2 T Rk R PR GRG A IR AL > &
BTk FCFBPAH R F IS 5 A4 SR 42%@§ﬁpm4m§%sﬁwé¢g
n A 2 X 83 (endothelin receptor antagonists) % prostacyclin #g i 4 » #3% PAH &, —"Ff g
e R FgrTE c 2R EE KL (FDA) & 2013 £ e iE- B d Bayer # Ut @
3773 PAH /5% # 4 -- Riociguat > 7 & ¢ £_Adempas - % 7 7% PAH - Riociguat » ¥ #* %
Chronic Thromboembolic Pulmonary Hypertension (CTPH) -

0
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Riociguat €_% — B * ;5% PAH i soluble guanylate cyclase (SGC)#lc#&]| » 7 ¥ 11 &
%51t sGCo + i sgH e — F 1t § (NO)JE it sGC i « Riociguat d 3 4e i § T 3vim
PEICGMP » B s F TRl 0 f T SR BG4 0 1 el F 0 1 SGC Y R
FRE e g TR 4 s B0 IR a4 R T M R R R4 o TRA RS
ST HEF L6 > fox FH APt 0 Riociguat 7 & ¥ 3 4 PAH é,i A6 AP A
FEHE o

Riociguat v R % 15 /| pFiga ¢ JERE D F > 4 47 * I (bioavailability)if 94%.
Loed WEFERFORFY FREN CEEFITRIZY T R B 1TLaE A7 4 £ P Riociguat -
Riociguat A #8p 1 & d "#587 CYP2C8~ CYP2J2~CYP3A 2 CYP1ALl i 3f- 5 d CYP1lAl
e chAd f M1 i %5 Riociguat 10-33% ¢ 12 o 47 € 3 4 CYP1A2 ehZ i » & 4eif
Riociguat ns 3#ti# 5 » 48 7 & Riociguat st @ Jk & ¢ 27 0 # & 60 50-60% = + - Fpt
#ﬁ%*ﬁﬁwﬂiwlﬁﬁﬁﬁﬁ*—%EJo%ﬁﬁ?Mw@Mﬁmﬁgﬁ’w%ﬁﬁ

RN E R EAETF DR T - KR O i}‘“‘ JE R M Riociguat =g * H|E o & *
ketoconazole (400 mg) ¢ %2 ¥ /& % Riociguat s 3¢ & > ¥ 5 Riociguat ehs ® JE R + 2 > &
Priffse 0 RILR M Bl AR o
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FDA approves Adempas to treat pulmonary hypertension [news release]. Silver Spring, MD: US.
Food and Drug Administration; October 10, 2013.



Ghofrani HA, D’Armini AM, Grimminger F, et al. (2013) Riociguat for the treatment of chronic
thromboembolic pulmonary hypertension. N Engl J Med 369: 319-329.

Ghofrani HA, Galie N, Grimminger F, et al. (2013) Riociguat for the treatment of pulmonary
arterial hypertension. N Engl J Med 369:330-340.

Khaybullina D, Patel A, Zerilli T. (2014) Riociguat (Adempas), a novel agent for the treatment of
pulmonary arterial hypertension and chronic thromboembolic pulmonary hypertension. P&T
39:749-758.

Patel BB, Feng Y, Lai C. (2015) Pulmonary arterial hypertension: a review in pharmacotherapy.
Cardiology in Rewiew 23: 33-51.
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Biophysical Society 59th Annual Meeting
February 7-11, 2015, Baltimore, Maryland

Abstract deadline: October 1, 2014
http://www.biophysics.org/2015meeting/

BioPharma Asia Convention 2015
Mar 23-26, 2015, Suntec Convention & Exhibition Centre, Singapore

Organized By: Terrapinn Pte Ltd
http://www.terrapinn.com/exhibition/bio-asia/index.stm

Experimental Biology 2015

March 28- April 1, 2015, Boston, MA

Abstract deadline: November 6, 2014
http://experimentalbiology.org/2015/Home.aspx

14th International Conference on Endothelin: Pathophysiology and Therapeutics
American Society of Physiology

September 2-5, 2015, Savannah, Georgia

http://www.endothelins.com/Conferences/ET-14/

Global scientific and medical events list
http://www.globaleventslist.elsevier.com/events/#/disciplinelds=43&filterYears=2015&specialtylds=&c
ontinentCodes=&countryCodes=

7th European Congress on of Pharmacology — EPHAR 2016
June 26-30 Istanbul, TURKEY
http://www.ephar2016.0rg

2nd Taiwan International Congress of Parkinson’s Disease and Movement Disorders
(%= B - £ 56 FRERBFATE)

AR FRRY ¢

Mar 28-29, 2015/ # 45 £ % ~ # € 4

Abstract deadline: Dec 31, 2014

http://www.2015tic.org/

The 12th World Congress of Biological Psychiatry
June 14-18, 2015 Athens, Greece

Abstract deadline: Dec 4, 2014
http://www.wfsbhp-congress.org/



http://www.biophysics.org/2015meeting/
http://www.terrapinn.com/exhibition/bio-asia/index.stm
http://www.endothelins.com/Conferences/ET-14/
http://www.globaleventslist.elsevier.com/events/#/disciplineIds=43&filterYears=2015&specialtyIds=&continentCodes=&countryCodes
http://www.globaleventslist.elsevier.com/events/#/disciplineIds=43&filterYears=2015&specialtyIds=&continentCodes=&countryCodes
http://www.ephar2016.org/
http://www.2015tic.org/

19th International Congress of Parkinson's Disease and Movement Disorders
(19th MDS)

International Parkinsons and Movement Disorder Society

June 14-18, 2015 San Diego, CA

Abstract deadline: Jan 5, 2015

http://www.mdscongress2015.org/Congress-2015.htm

Arteriosclerosis, Thrombosis and Vascular Biology 2015 Scientific Sessions

May 7-9, 2015 San Francisco, CA.

Hilton San Francisco Union Square

Abstract deadline: Jan 23, 2015
http://my.americanheart.org/professional/Sessions/ATVB/ATVB_UCM_316902_SubHomePage.jsp

The 12" Congress of the European Association for Clinical Pharmacology and
Therapeutics (EACPT)

Clinical Association for Clinical Pharmacology and Therapeutics

June 27-30, 2015

http://w3.kenes-group.com/mailshot/congress/EACPT2015/ms1.html

14™ International Conference on Endothelin: Pathophysiology and Therapeutics
American Society of Physiology

September 2-5, 2015, Savannah, Georgia

http://www.endothelins.com/Conferences/ET-14/

ASCEPT-BPS JOINT SCIENTIFIC MEETING

Tomorrow’s medicines: pharmacology, patients and populations

19-21 May 2015

University of Hong Kong
https://www.eventspro.net/expert/images/ASCEPTBPS2015webbanner1000px.jpg
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https://www.eventspro.net/expert/images/ASCEPTBPS2015webbanner1000px.jpg
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