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5 Bﬁ{ AFHT w2 2% (Thymic stromal lymphopoietin)

AT E B LA 2 R P
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1. 313

5 »zlt (Pleiotropic) lm*e % %9 HJTLEE B ® ¥ 2 & 4% (thymic stromal lymphopoietin, TSLP) # 4= &_
GO a0 ) R B - BAEAREY LiET 2 B e [1]e s % TSLP @i

Lh 2 AR Ff@m?ﬁ?ﬁt‘*?" 4 et T dnte 2 (TH2) s 454 A g s F15 & 42 5 o
fr B =4 K ¢ (atopic dermatitis, AD) [2-4] - TSLP £ w#2 /i 6 % IL-7 &% % FiR$ (paralogues)’
FoarAd AFHFR N AL oA > TSLP st dy edr L IL-7 enfRT F %+ B e a4 for it o
2 > TSLP ¢ IL-7 £ 3 £ dpens it [5, 6]« TSLP £~ fdv > B> - s ¥ L5 T &8 3
(alarmins) mm”?z%r% A EAE AR 4546 F IL-25 o IL-33[7]0 a0 f dode TR K FlET
(R 5 Agon TSLP 2 2 4 "éﬁﬂ W0 F dEmre SR S W~ 5 A e 4 o fw ¥ (recruitment) 0 T x::
LR R ﬁf@ﬁf'b‘.-ﬁflﬁi CHAPE s el LR AR [faFE o LF APRERT
(CRSWNP) ~ i 2 F2 2 |4 5% 5 (COPD) fel e p E R E]

2. TSLP i ~ Rk ~ X H{rioe Ayl L€
P e 4TS 464 % TSLP % £ 48 : £ 3] (long form TSLP, IfTSLP) fr#&%| TSLP (short form TSLP,
SITSLP) 5 # % £ % ¥ 4§ 5 ¢ TSLP « sfTSLP shihigrdz 4>t b & 3 (intron) 2 sogcds 5 » Bt &
A (N'te“mnal) e i f5 hsy (C-terminal) 22 IfTSLP 4p ke oSfTSLP % & & 63 i@ Miu&,
@ IfTSLP P35 159 B %ikps [8, 9] (Bl- ) o sfTSLP #igie i | v & - ﬁﬁiﬁfﬁé‘wé Edn
el L A ¢ EPOR I TR S K E sk AL E e
¢ LIRE (B. cereus, E. coli, E. faecalis, S. mitis, S. epidermidis, and C. albicans) » I & 5 $L3 X 2 7 5y o
#pF eho £ 4] TSLP(IfTSLP) g kT 4 2 &2 25 [7] % ~ A F 4ol B ¥ et 4wz fo
B iwre - A5 R0 R B ARG T TSLP chi & kiR o ¢ 0 Rk % (dendritic cell, DC) »
AR e it % e 4 LA 4 e B3 [10] 0 10 TSLP A W2 & G B Llmw ok
o TLR fedf (ligands) » & ¥ 3% %+ A4 0% £ L TSLP [11]; 3 & 4+ § f5 3% TSLP e 4 -
FAHERERE A RSV) fefp At [12] 0 RRRA feih T e RS R F (1]
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Short form TSLP B —  —f—c

1 60 69 97 142 152 159

LongformTSLP  N—{ oA }—{ = —{l}— - —F)— c
AB BC Long CD
Loop Loop Loop

B- =4 TSLP ¥ 2 4%

TSLP 568 - RAISMA 2 L @ 2 WLd O
b e 1 A i % £ 4 TSLPR 4o IL-7 £ 48 o 42 (IL-7Rq)
e (B2 )e B - RS A TSLP HEerimee (bl4oftd i
e (DC) ~ % & 'wm¥e ~ B ¥ imbe “‘%{ﬁé'ﬁ.i}iﬁm’?é fo T mre) 1
2L Lmiefed Gt €5 AR [3]o F TSLP & flwm®z 4 6 o
TSLPR & & {4 » TSLPR 2 IL-7Ra € # 3 B 4 s fmwe p 03
t JAK-STAT #. /& (B1= ) e JAK-STAT 2t & i vfpe /o 8 tmve p
0 BRI hE Rk & 0 & Janus ' (JAK) foiuilid
W2 4L L F]F (STAT)[14] - TSLP fmfe poein & vk d mip
e JAKIJAK2 A 5 gcds » i % STAT3/S Bt » wd &4z M=
NF-kB*MAPKPI3K {r src # @ &2« TSLP ¢ &1 JAKI((§d IL-7Ra) f= JAK2 (4 ¢ TSLPR)o
JAKI 4r JAK2 HE18 35 (2 4 B i frigsiis 13 5(STATS) » £ i) 425 ¥ 7% STAT3 4rd #
55 (TE)[15,16] « ¥ fmve p 3 & hefeinie (7 0 Fla $ K1 e Flirehitse (£ (Fl= )osf
PP A T e 5% 2 A B X wme F]F o 4e IL-5 (ﬂ%’ Fa Mk e 3 P Rl 4w ke F ) ~ IL-9 (B AT
B b v e B e ed) s IL4 e IL-13 (% 2 A% ¢ enbldtim e ek ) [14] -

NF-kB, MAPK,
PI3K and src

TSLP % #8:m § @:E

3. TSLP Lifscitf ft g F & ~ F R frl i fi § £ (CRSwWNP) ¥ hie?
W4 2 P TSLP 2 H 6+ 4wt jird cnimie ek IL-25 v IL-33 A fed~B P F X frd 5 &
R BAEA R OFE R AN 17 BELHA 0 S AL mesL R TSLP £ #
(TSLPR) » & 455 % in%e (DC) ~ fdgiidrim®e ~ CDA'T s fr 2 A1 2 = fm%e (ILC2) > i
Fag Al enime 43 s & TSLP -4 eh% 2 A% L & & (type 2 inflammation) % £ € & ei® #
[18] -
547 TSLP 45 235 e Pk me (DC) i 2 43 TNF 42 2% 39 OX40L
% Rie A B[19] 0 A BE A B ehde 4 (naive) CD4TT fm#e A i 5 & 4 IL-4 ~ IL-5 ~ [L-13 4
TNF ¢higs$ e TH2 % [10,20] (B2 ) (4 ke 7 Bz F TSLP + €& W BHR & e > 1 g
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4o CD4" T wmre & i 5 T mie # B4 o Microorganisms
. . PN o 2 . All Chemicals
o ita ¥l B s IgG e , ergens
/5‘\|r\4'\fr?yl

Py by s 2 . itheli
IgE » €@ # TSLP £2iEsac? ¢ IgE & CPINCTT A Gl AL AR A S O
4 odee ¥ - 2 G > TSLP « it Rugrf e BE '
Mo w3~ L e o B o w e fR O

TH2 wPz gk fodg i g [21,22] -

- o on s SN IL-5 Mast ;20 | IL5, IL-6,
“,f P ¥ CD4'T ‘wmoe e 42 ie % ¢ 13 | @ ez %~ DC cell & |IL13, GM-CSF
1] = —+ 27 2 2 ‘
TSLP » it ME 4 %% |3t CD4'T ¥ * % OX40ligand,
N : Lo @“ »*e CD80 and CD86
[23,24]-TSLP = & ILC2 = B’JF, 7 IL-5 Naive CD4"
PR ¢ w . Tcell
Mg Eaes 2 AFLFR-m & l
OVA # %ehf § 4 ¢ » TSLP fLikag  Eosinophil o L5 o ® st
:s?‘: ce
ot pes Py 2 + . oo
Pl & T R mefe CDA™ T 2, 1033, 137, 1017, TH2 cell
TGF1, CCL17, CCL22, L4 L5
LEBE 9b¢%’§é%'riﬁi£“ ILC2[18]° ¥ - = EDN, MBP, ECP, EPX, e
NGF

% > TSLP i ce €575 L A m
eERLF IR AR e R
Tipreie < fele SE LR e S AF o L ¢ s e Al g e [25] 0 Pt 0 TSLP A AT {ei it
NG EXCR 24 BiLani®® o & Fldopt > £ F FDA % 2021 #3871 Tezepelumab (Tezspire®)
RRCREE H‘ FrEFE o @A - A RIS TSLP gt > » % - BEHERE (FY L
TSLP) B 3 & + 3 hi#Eie ;ﬁd Fr4] TSLP-TSLPR % 3 i®% @ & 4 &5k 2t [26] °
() B g B X ¢ oo TSLP ehA Flen® B ¢ B8R b F L onfd 2R frdf 1% [3] - TSLP
BAMREM AR LR FRAR27]0 0 A RA Y iR ARG FRFAFRE A
LR epop [28]o & A K LR H 2 A KA G 0 TSLP & RH 4o d SR 3-d  (filaggrin)
R ILANR S o d W R Iy I - B R A B e U BT R A K UAPB hde 0 BT
TSLP £ £ = g f§ L JcE & & 5 g Az B2 [29]
Q) F7% Frah'tex TSLP A FAl4vH + L ¢ TSLP £ Mk F B 2 2L J‘I%"—‘ TSLP g2 58
[30] - %%—Ff A HRERFHRY > Fg? TSLP 4o TH2 we ek £4 8% > & TSLP
% Eﬁ‘ui FRIA K eh# i Bl Br F‘F,’ falts 4 (cosinophilicasthma) & 5 ¢ IL-4 -k &=
L | aé; RS R R ot AR A R EREBRE AR A LGP E A IR A0 A
¥R g4 IL-33 fo TSLP & » 8- #HH357 TH2 % £ F Ji5 [32] TSLP 28 = 4§ £ % §
7 BT > 3TH AT 7 BEor TSLP & T iEacie 758 (atopic march) | (7% Tiacend g L R B
BE AR FRF ES ORI IR PSR AR BY) i AL &4 [33]
i‘ . TSLP #2320 F B A4 F REF AHMERNR %G M o BRI F oS (allergic
asthma) ¥ > TSLP ¢ % iB/% (* #F5 k fmre (Rie TH2 = moe & 1 o i A i ip b ek 2 9

Bl= TSLP tisciis i & g4 2 iew

x\+
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B it~ f A % s o f i T ein e o @ b LB RCH A R4 8 (non-
allergic eosinophilic asthma) © » TSLP B[ _f] ILC2 2z IL-5 v IL-13; 1 & F* LR e 2

% (neutrophilic asthma) ® > TSLP ¢ 3 Ha% & e 3 5 1 F* ¢ Mk THIT7 #F = 5k o gt ¢h s
Uk tmfE g ¢4 (paucigranulocytic asthma) ¢ > TSLP R q\%—/‘ LR LI R I s 1]
Fipwe (L s Tfivmie et wir) 2 BFehd S g w3 8% [9,34] 0 Egon TSLP &

]}\?-"I/)(_ﬂgpil—m]ﬂ?-]f’&% -\ o

F_L

) & F FWALAF L (CRSWNP) i f ‘J‘lﬁ’k’iﬁ FARFPH Lp P TSLP chd mEmF ¢ %
e IL-25 v IL-33 AR EFri 2bae it = F [35] aicl ~ Jpd ~ W fetljet flgez ™ o f o
¢ %8 PAR-2~IL-33 {r IL-25 2 4 B vfpe jo i8¢ TSLP % 3R [36,37] TSLP i ILC2 # = 3
oot BAFEFRAEY FIER LY el fpd L R SH LD
Bt f & LR P Ao TSLP ér]ﬁ DNA 7 ghitfe® = g2 L AR R F Lenif iy
#l4p b > @ TSLP cha Mz B9+ 2§ > KA EP E & AR OR R 7oL &4
[38]° G@dest > BHPFRE- HAAL AP/ TSLP L0 MR F X7 nfpefer o o
. iTeh- 3 meta-analysis #7355 L TSLP Fi2 5 ¥ ac = 2 infh R fo? L4 L f AR
#F Wit [39]

4. TSLP 2 %3

TSLP # % 89 Shir A 8B crdr 1% $ 403 Bic/8 B 4enie s [11,40] 0 fd REGY > & B~
té i J5 (acute lymphocytic leukemia, ALL) i€ # £ %2 5F Crif2 (%7 TSLPR) hzA F1% % 5 B [41]
Bx® T w% ALL R4 ¢ Crif2 ik & RE R JAK-STAT RIS chjcis 23518 7 it ifp B [42]e
ptfh s TSLP #iE 4 4 TH2 wre i (4o IL-4 4o IL-13) RFF A K T wree i~ (lymphoma)
[43] - AR F iR (solid tumor) ¢ o g 4R BE 4 L2 @ %e (cancer-associated fibroblast, CAF) &
YR nbe & paen TSLP 4 & Mg Bk B Y oy 2 A3 U B iy > D23 GE VK
%l Z b3 & OXA40L ~ CDS0 fr CD86 i kit & [44] - 4 5% % CAF #-c TSLP i it
TSLPR+ #f%t im® > &7 Spde TH2 tme el it > & TH2 ine e i pld ofighesk ffoc IL4 5
B [45]0 @ A B ¥ F R Awe f0% TSLP> £ % % TSLPR+ p A e » it H 374 fopm 2 £ 5
“Fﬁ'&m”@» i A4 TSLP> Lgﬂfr:f”?/ﬁ"]} MR R R Y OX40L+ #FR K fmie ahig ’ﬁ i [46,47]°
4 A8 o TSLP fo] BLA § B e dr B30 ¢ 4rE 4 Frfp (6% [48, 49] o gtk TSLP

Z B> ¢ TSLP 2 RE LR TRk~ B4 5 f 48 [50] o F1pt » TSLP-TSLPR $ih &7 2 fr 4
R hiTH % a X o BF e TS FE a7 BB Tk d FERE AR AR
2.4 A4k o
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5. BB RY
TSLP & - fimre 7]+ » H G4~ et BaE Rk wme e B e B it a4 o eAR kA% § ang
P47 TSLP ¥ 00 B Fefr/d B 3ejpcid 5 A0 2 3 LB B ioR i B % fo2bd m¥e o fpt
FE P APRLE AT AP A ERMRE 7 T AERE AR o BRI A FRE Y
FEFATREEAABHET TSLP &7 F A 8fA ¢ hiE® o XA o i Tezepelumab © 4ki i i¥
BEEF ROOR R R o Tezepelumab EARY DRt EEERESIAT P TSLP ¥ 24 n
fﬁ%t’ gk T f ”F‘:\z\IPul“JZ F Fopteh  TSLP &7 B3 AlRm? cni®* M3 ALk ¥ A
< S HEFY P A AEH A TSLP enL A8 747 ©
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CRISPR-Cas9 gene editing system

wild-type cells

lex vivo gene editing
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Tcell transplantation

CRISPR-Cas9 system_ b

Noo-bioxiobi Homology-directed ' i
o Bous vepaie (HDR) genetically modified cells

i} X X
repalr template
Mutation Inserted DNA

Gene disruption by
small insertions or
deletions

Gene correction or
insertion
by assisted recombination

B : CRISPR-Cas9 & fuenni®* #4] [32]
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ANGPTL3 ek FléhdE » it 35 4 '8 X LDL-C ¥2 = feH i 75 » 24 7R3 "L B & g & 6 7% o 1k
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W ﬁ?,sa,ﬁ:wi;mggﬂ » b4e IL-1B~NLRP3 % | M- 0 A § 8 fi § g e shid [21]
Kok PN B SE AT AT B RS 3TiR S o B 1801 4 ¢hE > CRISPR o i g
FH AR WG R Sk b SR B MAE o % T A F 4 (LNP) FIH SRR i

11



3 3 |
4 EE ﬁ;éll- &1 $="1/\E%E=H Sep.2025

PHARMACOLOGY NEWSLETTER 1

Published by The Pharmacological Society in Taiwan

= ip% PCSK9 groy f ik cnchb i E 4 [22]° AAVY s 4 P Bl yelo e i 1\.@, ’&_:u m;,{;;%
LY R [23]c A 0 AAVO AR R % £ B E U] 1 LTRA #FSEL - 0¥ GalNAc-
LNP ipafped it e B > A hj 2R ML Ry L& - Ty [24] -

#%d 5 > CRISPR et if 4 A F R F WAL v oA B c Lol FRRFY 77
PEEIAE AR A R e K o X TR A B RO R R R B
[25] - Bk iv g & 24 Rond 2 GEEAEFRL kv KL o PFEF KT L AR
B o

CRISPR-Cas9 IN CARDIOVASCULAR DISEASES

%ﬁ | "5 CRISPR-Cas9 System

APPLICATIONS ‘

Patient . >
Hypertension Atherosclerosis

DMD Arrhythmias

Cardiomyopathies

ADVANTAGES DISADVANTAGES

__________________

,,,,,,,,,,,,,,,,,,

high precision and

,,,,,, efficiency ! I
""""""""" h i S i S S
versatility | | increased risk '
SO . of off-target effects |
____________________________________
case of use toxicity concerns
.................. ,  e=soenoan
| creation of disease models/ | genomic instability risks I
| . ! | !
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12



TRy
T..1L1: e T o Lt o Heehh e T s
4 Ehed. Oor Lhe Fharmacoiog

B=1)\BE=H Sep. 2025
PHARMACOLOGY NEWSLETTER

e e o ity TR
o i o e e e e L -._;._-: _-:.:_:._..._;._:_:_ i B T
A v Li Al =3 i3 B

e fﬂa:sﬂ » e PCSK9 4 » {5 » LDLR ##tkiz 5 "8 f3 4 % > R/ Fmie 4 5 wgﬁxiﬁ
tpE > o et flfaf o S AR LDL-C 22 7% % - PCSK9 # i EWHLREEF ¢ O

EREFAMBLE - A HE BFRIET { £ R InE 0 PCSK9 e it BE R %ggﬂpﬁ@e;g
P (FH) & F AAE i 5 &% LDL-C k& & g2 wimif g [29]- 4pF # > PCSK9 #
oA MRERPERN T RDFLETY TR I H A EFLREPA o2 %? LDL KRBT F
MO15-30% > o B EER & T 40-80% 0 @ ¥ A ¢ DIRP APt B B AT [30] o

Tk 5 i B 4 %1 PCSK9 (7 4 jnf e ghen® (704 o H $h$dl #74) &|4- evolocumab ¥

alirocumab » it % & * friffFk @ o PCSK9-# LDLR # riw jzg % » L 35% % i LDL-C ¥ 60%-
% A% % T2k 2% (FOURIER ~ ODYSSEY OUTCOMES) & 77 » if it & % (4 B 5 %% 7y » 1B 40 ' 11
&3 e FEEMACE)SH 2 5 o ¥ ek Al A" -] + 3 RNA(siRNA) » &4 inclisiran » i%
T B m 7 N e PCSK9 mRNA » & L &1 bf— = T ¥ 45 5 50% '8 15 o o2t & % F 0
PCSK9 #r#| efekinf® cnE B3 = o Ra » TRILG Bh ek HF > i h- L5 F &4
BACGLEERNGE A DRI RABRLDEF I PR RTINS A Ao
R F R VOB PE R F ATV AR Ko gt h o TR p % PCSK9 Frildlang 4 @ o A A
A dDPEASLDL-C P - ichr B eR2 i Tt o B R - k£ *i’d A4 P
PCSK9 e /2 » 2 5 T - HehE & 2

= ~ VERVE-101 : £ #& £ %80 PCSK9 & A $ri| §v& 2ok B2

VERVE-101 €% i i » Tk 1% e CRISPR #% fk Siff % B k3410 0 B B ¥ 5 #7571 54
AAGTEBATHES 1 PCSK9 A F] > 11iE 1K R IS A Py B9 PR FIRE (LDL-C) 9B o [31]° &
Bid S e 0 A K ALTE S O AR M B E mRNA 2 351 RNA > i f94F 23
% PCSK9 A Feni AP B7TH - s A enfidt o §i5- :c%¥ 3 418 > PCSK9 Fv 4 =0 &2
A R P @ @ Fme A G o LDL XA L X P EBEFH o aAFEEr ey > A B
w & ¢ LDL m,FMf T o AW TR BT - fA- Ke B A RESRFEILIEY 07 i RALT IR
FREDF REESFES -

VERVE-101 efek # B 1 & #:8 HEART-1 :#% k%% [15] - &4 - 7 Ib # 7 openlabel #~
TR AETEAME RFIHRIEFTIURFLREAMLEL B R H < 7 e EHER
HPRAL e § A B Ak A AR MR R T AR R %Y 0 B A BRE
Al E el St EF% st BEFFK0]L ToE T3 0.6 TiE 0T o mA Qﬁa’*# i
T B H-:‘B?“*:EJZ‘IEB.;FJ% PCSK9 £ LDL-C -k Eengic « S 257 > A g HEe? >
PCSK9 evER T % 47% % 84%  LDL-C a3 tgRl g5 39% I 55%-° { £ A PRP ehE_» e &
HERESREA DB RBRE Stk P 0 S A TGRS kg A FILE o
Mmoo & DM RIRE G R E i P o HEART-1 3% P % L7 2 & ),@;{ﬁs?]iiﬁﬁﬁzgﬁ B x %

Bfrim G 43 Y R 0 ¥ RS BT RJILE P 4e dexamethasone L7 Moikde 1A R o gt b 0w 3RS R
Rl A ERUE AR E AR R I ALEECF RN cEFMLSE 8 BEROR

13



E=1/\E%E=H Sep. 2025
PHARMACOLOGY NEWSLETTER

e \;.;;;:;.-9:-.&,{'-..;~': -*c;;.;.v.-ﬂ.a i
P I e ] 5] .
T ey o i '\'.'-' \\ } LMt ‘2‘} b

J%F""ki '»L?W LE R OBAD N U RRE SR BF R gl 7T
ERDER M o d WA TFHEAITE LG PV ER Bk B T#V’Li'&r%“i "#7 MR 4
Mo SR AEE BB R S AR e FI R > BERRVRLIT e B W TR > EE
TR

2 R 5 9 PCSK9 #r4|# 4 4p 1 > VERVE-101 B D fpF ik 2 o H it 5 4o
evolocumab £ alirocumab > it g ¥ "% X LDL-C X = > e Z 85 & 3w F4F 16 -] F 3 RNA
Z 4 inclisiran FE N T A 0 F X B S - TV BT BATIIMRF R ENTEHL
i §0 o 2T VERVE-101 568 =0 A FldB i A 2 Be? - & 101 g oy e A
ORI B R S TR ME Y F R A A o 50 - SRR REPEL 2P
T RGBS T VERVE-102 > &8~ A0 5uked dh b odBerff i 0 e @ % GalNAc i3 407y
% %}fﬁ‘fiiéﬁkfklﬁlizpmi\%ﬁ PR BRI o5 G X ERDELPREY S E D
¥ o T4 %iBss o VERVE-102 efifk 3% HEART-2 P i it {7 - A K anlfcdp il eig- T
PR P ELFRLE D LR LOTRAERY -

B k3 > VERVE-101 chrd iy 2 W a3 H i B8 - ippd = R2x% iy > L v 047 AT
SALH R S 0 B TR R Ol TP T AL B E T L ARF L1 8 L

@»ﬁ%’é%ﬁ%wiﬁéﬁ%%i%ﬁﬁoiﬁmﬂ‘g%%mir%%%m%%’&*qﬁ%
R G 0 T2 R L nE RIS GILYERE o VERVE-101 #3337 A FlGiER 2 ot § FE Y 7
FHab s B EOFERHERASL FIRERE

I ~wg FATNRPARBY ATRAE PR
Sk H BRI Ie R G TRE < PR BARERS4 Mo R REF T R F R LR
FHATECARSRHEFOT R T RMA R BRETE o AFREHMFONR Lod §FE
2~ 37407 5t o CRISPR ik %uj€_Cas9 ] ABE » £ 3| Prime Editing » # @3 2 7 @ g >
2GR PEEIRE S @ o ey B8k B L ATR o VERVE-101 1% 4 F i€ » sk ¢0 CRISPR
%&%ﬁ%%’ﬁmﬁéﬁ—iﬁ$%é§£ﬁ%%ﬁ%doﬂ?ﬁ&%%ﬁ’ﬁii%%?%IDL
f'L@,{«.TE‘?‘f EECERS SRR R NER A b7 e WP 23 I RMA R R X 2P EEDR R
FAARPR o hoim L AIRTE R G2 BB T e Bl g aeIE Hoiiea B R LR Y TIRAE o F i
WA - S HGIEIR Y  Bldedr * GalNAC-LNP M3 2 W3R e 83 B { B ufF B g T o
feb i TR BEARE  RFRIBR 2 Z S o FFE AP E o PCSK9 2 7 o
ANGPTL3 ~ Lp(a) % A Fl{fehs B iFbrie » 777 £ 8o ¥ 5 %52 % % # > VERVE-101 22 #
FRFT AR R L FAF AR 0 B RFHAEF KRR

ERESAT
1. Roth GA, Mensah GA, Johnson CO, et al. Global burden of cardiovascular diseases and risk factors,

1990-2019. J Am Coll Cardiol. 2020;76:2982-3021.
14



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

PHARMACOLOGY NEWSLETTER
cciety in Taiwa 82 A
Townsend N, Wilson L, Bhatnagar P, et al. Cardiovascular disease in Europe: epidemiological update
2016. Eur Heart J. 2016;37(42):3232-3245.
Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke statistics—2018 update: a report
from the American Heart Association. Circulation. 2018;137(12):e67-e492.
Luengo-Fernandez R, Gray A, Petersen S, Leal J, Rayner M. Economic burden of cardiovascular diseases
in the enlarged European Union. Eur Heart J. 2006;27:1610-1619.
Qi L, Ding X, Tang W, et al. Genetics of obesity and type 2 diabetes in cardiovascular disease. Curr
Atheroscler Rep. 2012;14(2):124-133.
Yusuf S, Joseph P, Rangarajan S, et al. Modifiable risk factors, cardiovascular disease, and mortality in
155,722 individuals from 21 countries (PURE): a prospective cohort study. Lancet. 2020;395:795-808.
Antman EM, Loscalzo J. Precision medicine in cardiology. Nat Rev Cardiol. 2016;13:591-602.
Packer M. Targeting the renin—angiotensin—aldosterone system in the management of cardiovascular
disease. Clin Pharmacol Ther. 2020;107:772-774.
Estruch R, Ros E, Salas-Salvadé J, et al. Primary prevention of cardiovascular disease with a
Mediterranean diet. N Engl J Med. 2013;368:1279-1290.
Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and clinical outcomes in patients with
cardiovascular disease. N Engl J Med. 2017;376:1713-1722.
Schwartz GG, Steg PG, Szarek M, et al. Alirocumab and cardiovascular outcomes after acute coronary
syndrome. N Engl J Med. 2018;379:2097-2107.
Ray KK, Wright RS, Kallend D, et al. Two phase 3 trials of inclisiran in patients with elevated LDL
cholesterol. N Engl J Med. 2020;382:1507-1519.
Hooper AJ, Bell DA, Watts GF, Burnett JR. PCSK9 and its clinical relevance in familial
hypercholesterolemia. Clin Genet. 2021;99:36-48.
Musunuru K, Chadwick AC, Mizoguchi T, et al. In vivo CRISPR base editing of PCSK9 durably lowers
cholesterol in primates. Nature. 2021;593:429-434.
Verve Therapeutics. HEART-1: A first-in-human clinical trial of VERVE-101 (NCT05398029).
ClinicalTrials.gov. 2022.
Fu 'Y, Sander JD, Reyon D, et al. Improving CRISPR-Cas nuclease specificity using truncated guide
RNAs. Nat Biotechnol. 2014;32:279-284.
Komor AC, Kim YB, Packer MS, Zuris JA, Liu DR. Programmable editing of a target base in genomic
DNA without double-stranded DNA cleavage. Nature. 2016;533:420-424.
Doudna JA, Charpentier E. The new frontier of genome engineering with CRISPR-Cas9. Science.
2014;346:1258096.
Hsu PD, Lander ES, Zhang F. Development and applications of CRISPR-Cas9 for genome engineering.
Cell. 2014;157:1262-1278.

15

E=1/\E%E=H Sep. 2025



20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

32.

PHARMACOLOGY NEWSLETTER
Anzalone AV, Randolph PB, Davis JR, et al. Search-and-replace genome editing without double-strand
breaks or donor DNA. Nature. 2019;576:149-157.

Ridker PM, Everett BM, Thuren T, et al. Antiinflammatory therapy with canakinumab for atherosclerotic
disease. N Engl J Med. 2017;377:1119-1131.

Kulkarni JA, Witzigmann D, Chen S, Cullis PR, van der Meel R. Lipid nanoparticle technology for
clinical translation of siRNA therapeutics. Acc Chem Res. 2019;52:2435-2444.

Mingozzi F, High KA. Immune responses to AAV vectors: overcoming barriers to successful gene therapy.
Blood. 2013;122:23-36.

Sehgal A, Barros S, Ivanciu L, et al. GaINAc conjugates for targeted delivery of siRNA. Mol Ther.
2013;21:870-879.

Roshanravan N, Tutunchi H, Najafipour F, et al. Application of CRISPR/Cas9 gene-editing technology
in cardiovascular diseases. J Cardiovasc Thorac Res. 2022;14:77-83.

Abifadel M, Varret M, Rabés JP, et al. Mutations in PCSK9 cause autosomal dominant
hypercholesterolemia. Nat Genet. 2003;34:154-156.

Lagace TA, Curtis DE, Garuti R, et al. Secreted PCSK9 decreases the number of LDL receptors in
hepatocytes and in livers of mice. J Clin Invest. 2006;116:2995-3005.

Lambert G, Sjouke B, Choque B, et al. The PCSK9 decade. J Lipid Res. 2012;53:2515-2524.

Cohen JC, Boerwinkle E, Mosley TH, Hobbs HH. Sequence variations in PCSK9, low LDL, and
protection against coronary heart disease. N Engl J Med. 2006;354:1264-1272.

Kathiresan S, Musunuru K. Genetics of human cardiovascular disease. Cell. 2018;173:14-31.

Hooper AJ, Tang XL, Burnett JR. VERVE-101, a CRISPR base-editing therapy designed to permanently
inactivate hepatic PCSK9 and reduce LDL-cholesterol. Expert Opin Investig Drugs. 2024;33(8):753-756.
Bonowicz K, Jerka D, Piekarska K, et al. CRISPR-Cas9 in Cardiovascular Medicine: Unlocking New
Potential for Treatment. Cells. 2025;14(2):131. Published 2025 Jan 17.

16

E=1/\E%E=H Sep. 2025



ke —
7 SEUNCIRE Sep. 20251
PHARMACOLOGY NEWSLETTER .

?I!;u.l:-]i:s:h&*i by The Pharmaralogical Society in Tatwan

[ Eeaas e MEn BIFR AN ]

xXMAP® w3k % %

XxMAP® #jt (Multi-Analyte Profiling) ¢ Luminex B > £ - & 3 £ &
R Mol B (suspension array technology) £V imPe Hgw s av v H - A ~H- F B3t 7 @
Wil 5L 500 7 A it o dedd B PRAE B A4S T o

tpvt @ siih ELISA ¢ Western Blot * XMAP® £ § 14T 458k ¢

SEHRR - TRV RERE S B

FPREACHAR CRRAFFRAR D RS

SN EEE TR T TN P S SN N

BUE 196 3L 384 ATV EFE BT

-
! |

{
{
o i
{

2

Ao

=

SEMIKFIA2-3BECREETRE -

EERENRALEAIEE100-5007F
TEEEeNMX  BEMKLEES—8
BFEESAENE -

BB ESREA - ERRRAP
AR ER 1R 3% 38 i 55 — RAL & B -

FIMIREITIDER - 55 _RERSBU -

HEICISRAT[EITRA -

MIRERFEATEOERE -
MAREMFIFCRVEBINEE -
KiBPEEECAYStreptavidinkd
EMREBZEEITMKER ©
REERNEBESNEEE _BENER:
HEREVE X R PERE SR

TR ER B R SRR B FER

ERRIMEILUSTES—@
EHESTYNSE -

17



% EE ﬁ%ﬁ 0 E=+)\BE=H Sep. 2C

PHARMACOLOGY NEWSLETTER

Publizhed b The Pharmacological Societr in Taiwan

MILLIPLEX® HjiF 19 + 2 52 5 453

ERn .

Cytokineological
Neurological Disorder
Neurodegenerative

KLBEMEIRGE/
FREUEERRENR

Cytokine
Thi7

SR EAER ST
(EEH)
Cytokine

ﬁnﬁ Thi7

A covip-19

s
(B/CHF, #fik)
Cytokine
Metabolism
CVD panel

L/ ZIEHR R

Cytokine
Metabolism

ﬁ?ﬁ/ Angiogenesis
RABRER

Cytokine

KRB/
) 5 75 FCIE

Angiogenesis Human Bone
Neurodegenerative Myokine
- o Neurodegenerative
REEF /3% BB F 47
Cytokine
Metabolism
Adipokine

{EREAEI{ER

Cytokine

& Thi7
1B B Complement(##ii#)
BRERE IgE
Thi7
Angiogenesis
Growth factor ﬁmﬁﬂgl
BYEZ
Thi7
Pituitary panel
Kidney Injury

Thi7

Neurological
Disorder

N EeiE
MMP/TIMP
CVD panel
Circulating cancer
R fE
Cytokine *,‘?&Hﬂ,}ﬁﬁ
Complement(#ifl) Neuropeptide
Sepsis Cytokine

BEH®

Cytokine
Complement(##i#)

Sepsis

Milliplex % % < ;Je

® Kearley J, Silver J S, Sanden C, et al. Cigarette Smoke Silences Innate Lymphoid Cell Function and
Facilitates an Exacerbated Type I Interleukin-33-Dependent Response to Infection[J]. Immunity, 2015,
42(3): 566-579.

® L[LuW, YouR, Yuan X, et al. The microRNA miR-22 inhibits the histone deacetylase HDAC4 to
promote TH17 cell-dependent emphysema[J]. Nature immunology, 2015.16:1185-1194.

® Dalmas E, Toubal A, Alzaid F, et al. Irf5 deficiency in macrophages promotes beneficial adipose tissue
expansion and insulin sensitivity during obesity[J]. Nature medicine, 2015, 21: 610-618.

® Zaiss M M, Rapin A, Lebon L, et al. The Intestinal Microbiota Contributes to the Ability of Helminths
to Modulate Allergic Inflammation[J]. Immunity, 2015.43:998-1010.

® Hall K D, Bemis T, Brychta R, et al. Calorie for Calorie, Dietary Fat Restriction Results in More Body
Fat Loss than Carbohydrate Restriction in People with Obesity[J]. Cell metabolism, 2015, 22(3): 427-
436.

® Ghamari-Langroudi M, Digby G J, Sebag J A, et al. G-protein-independent coupling of MC4R to Kir7.
1 in hypothalamic neurons[J]. Nature, 2015. 520: 94-98.

18



.
2 IR B werness -
B = | E=1T/)\EFE=H Sep. 2025
PHARMACOLOGY NEWSLETTER :
‘Published by The Pharmacological Society in Taiwan &iE A S
® Gardner JC, Noel JG, Nikolaidis NM, Karns R, Aronow BJ, Ogle CK, McCormack FX. G-CSF Drives
a Posttraumatic Immune Program That Protects the Host from Infection. J Immunol. 2015;
192(5):2405-17.
® Sonoda Y, Gohda T, Suzuki Y, et al. Circulating TNF Receptors 1 and 2 Are Associated with the
Severity of Renal Interstitial Fibrosis in IgA Nephropathy[J]. PloS one, 2015, 10(4).
® Olivier AJ, Masson L, Ronacher K, Walzl G, Coetzee D, Lewis DA, Williamson AL, Passmore JA,
Burgers WA. Distinct cytokine patterns in semen influence local HIV shedding and HIV target cell
activation. J Infect Dis. 2014; 209(8):1174-84.
® Gardner JC, Noel JG, Nikolaidis NM, Karns R, Aronow BJ, Ogle CK, McCormack FX. G-CSF Drives
a Posttraumatic Immune Program That Protects the Host from Infection. J Immunol. 2015;
192(5):2405-17.
® Maciejska A, Pomierny B, Krzyzanowska W, Starek-Swiechowicz B, Skorkowska A, Budziszewska
B. 21 November 2023. Neuroscience Volume 533. Pages 63-76. doi:
10.1016/j.neuroscience.2023.10.002.
® Majzner RG, Ramakrishna S, Yeom KW, Patel S, Chinnasamy H, Schultz LM, Richards RM, Jiang L,
Barsan V, Mancusi R, et al. 2022. Nature. 603(7903):934-941. doi:10.1038/s41586-022-04489-4.
® Yingqi Lv, Xuejia Lu, Gaifang Liu, Liang Qi, Zihang Zhong, Xiaoyuan Wang, Weizhen Zhang,
Ruihua Shi, Mark O Goodarzi, Stephen J Pandol, Ling Li. 12 Feb 2024. J Clin Endocrinol Metab. doi:
10.1210/clinem/dgae080.

19



E=1/\E%E=H Sep. 2025
PHARMACOLOGY NEWSLETTER

MILLIPLEX® #7523 | % % £HRPI{ % 2% !

. . . Mouse Cytokine/Chemokine/Growth Factor
A% ¢## Human PLEXpedition Screening Panel

Expanded Panel
{ iR ok ] &
b5 HPLX1-115SP-PX MCYT1-190K-PMX
F A C A I L S B it £ A R
R i 3 115 68

ACTH, Amylin (Active), BCA-1, BDNF,

BNP, CK-MB, C-Peptide, DKK1, EGF,

ENA-78, Eotaxin, Eotaxin-2, Eotaxin-3,

Erythropoeitin (EPO), FABP3, FABP4, FGF- BAFF, Betacellulin, CHI3L1, CXCL16, EGF,

2, FGF-21, FGF-23, FLT3 Ligand, Eotaxin/CCL11, Erythropoietin, Exodus-2/CCL21,
Fractalkine, G-CSF, Ghrelin (Active), GIP, FGF-2, FLT3L, Fractalkine/CX3CL1, G-CSF,
GLP-1 Total, Glucagon, GM-CSF, GPC-2, GDF-15/MIC-1, GM-CSF, Granzyme B, IFNa.,
Granzyme A, Granzyme B, GROa, HB-EGF, IFNp, IFNy, IL-10, IL-11, IL-12 (p40), IL-12
HGF, 1I-309, IFNa2, IFNy, IL-10, IL-11, IL- (p70), IL-13, IL-15, IL-16, IL-17A, IL-17F, IL-18,
12 (p40), IL-12 (p70), IL-13, IL-15, IL-17A, IL-1a, IL-1pB, IL-2, IL-20, IL-22, IL-28B/IFNA3,
IL-17F, IL-18, IL-1Ra, IL-1a, IL-1B, IL-2,  IL-3, IL-31, IL-33/NF-HEV (mature), IL-4, IL-5,
IL-21, IL-22, IL-23, IL-3, IL-33, IL-4, IL-5, IL-6, IL-7, IL-9, IP-10/CXCLI10,

IL-6, IL-7, IL-8, IL-9, Insulin, IP-10, I-TAC, KC/GROa/CXCLI1, LIF, LIX/CXCLS5, MCP-
Leptin, LIF, MCP-1, MCP-2, MCP-3, MCP- 1/CCL2, MCP-2/CCL8, MCP-3/CCL7, MCP-

4, M-CSF, MDC, MIG, MIP-1a, MIP-13,  5/CCL12, M-CSF, MDC/CCL22, MIG/CXCLJ9,
MIP-16, MIP-3a, MIP-33, MMP-1, MMP- MIP-1a/CCL3, MIP-1B/CCL4, MIP-2/CXCL2,
10, MMP-12, MMP-2, MMP-3, MMP-7, MIP-30/CCL20, MIP-3B/CCL19,

MMP-9, Myostatin , NGF, NTproBNP, OPG, RANTES/CCLS5, sCD137/4-1BB/TNFRSF9,
OPN, Osteocalcin, Osteonectin, PDGF-AA, sFas/TNFRSF6, sFasL, SICAM-1, sRAGE,
PDGF-BB, Perforin, PIGF, PP, PYY, TARC/CCL17, TECK/CCL25, TNFa, and VEGF-
RANTES, sCD40L, SCF, SDF-1, sFAS, A

sFASL, SOST, TARC, TGFa, TNFa, TNFp,

TPO, TRAIL, Troponin I, TSLP, VEGF-A,

VEGF-C, VEGF-D

» i
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MILLIPLEX® Humanized Mouse Panel 41-plex Kit # HUMU-210K-PMX

RRE AR &9
A F it o] & (Humanized Mice ) i :@:L%-Ui “'B“F“ i R AT LA B B 2 { T4
WA F oA Rt dlicd] o g ) L RS R AMAREE AAAE EEE R
AR RAFREF] ﬁﬁgé@?o
+ By
V) ¢ OHB A - TR N AR BT S
FRESRG R MR &
MEEAEF R FIEF 10D R4
PR E R

NEJJ
)

MILLIPLEX® Humanized Mouse Panel
Analytes Included

Mouse Human Mouse Human
G-CSF G-CSF IL-12p40 IL-12p40
GM-CSF GM-CSF IL-12p70 IL-12p70
IFNy IFNy IL-15
IL-1a IL-17A IL-17A
IL-1B IL-1B8 IL-18 IL-18
IL-2 IL-2 IL-10
IL-3 IL-3 M-CSF M-CSF
IL-4 MCP-1 MCP-1
IL-5 IL-5 MIG MIG
IL-6 IL-6 IP-10 IP-10
IL-7 TNFa TNFa
KC IL-8
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WATEFEEARY o Ao peid o~ R EP S P R I kiR By - Pe¥ o Luminex Hpris
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R 9 X
O 5 gdnaki
R STIEEREEET S S A S AR SRR S o
O ¢exAsfre X -—piley
- SRR SR R REF A R LRSI KR
O fer s { &y 2 EF0
IR R EF 8 S TR e 2 LR
O @i Fo k™
FEARLERA SR R B ISR DT Al bldoReE AR M RSE R AT Y
o By
Luminex ww&;g;s R~ S ERPINRESR o I ARELFAFREG - 2 R F RTE 0 2 AT
BB AL 2 HEFROFE Fiw s Ao
Biotechne ##F R&D systems =7 Luminex % %]+ #&B:EH £ £ xXMAP® #jr > ke 7 Hle e d
(Fixed Panel) & #% % 2 & -7 iE $k(Custom Panel)
Human XL Cytokine Luminex® Performance

A5 LA Assay 46-plex Fixed Panel(F] € %2 &) Human Tumor Biomarker
i Human XL Cytokine Luminex® Kit Luminex® Performance Assay
Performance Assay (¥ i $&)
. LKTMO14B (7 = & &
% Glises FCSTM25 (¥ & $4)
FCSTM18B (¥ if &)
FrHM -3 -
H x5 Luminex xMAP® 3 jir Luminex xMAP® 3 jiF
. m Ei‘i%_/ B~ dmPE R );—‘Jﬁ;/] >
SEITE W T AN SN SR S| Py
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¥ %% STRECK™ i #
VA ik 46 27

22



&t

E=1/\E%E=H Sep. 2025
PHARMACOLOGY NEWSLETTER

Human XL Cytokine Luminex® Performance
Assay 46-plex Fixed Panel(F Z_ % &) Human Tumor Biomarker
Human XL Cytokine Luminex® Kit Luminex® Performance Assay

Performance Assay (¥ i $&)

CCL2/JE/MCP-1, CCL3/MIP-1 alpha,
CCL4/MIP-1 beta, CCL5/RANTES,
CCL11/Eotaxin, CCL19/MIP-3 beta,
. CEACAM-5/CD66e, CYFRA21-1,

CCL20/MIP-3 alpha, CD40 Ligand/TNFSFS5, o i .

Chorionic Gonadotropin beta Chain
CXCL1/GRO alpha/KC/CINC-1, CXCL2/GRO .

(HCG beta), Chromogranin A, Enolase
beta/MIP-2/CINC-3, CXCL10/IP-10/CRG-2, .

. 2/Neuron-specific Enolase, FGF
EGF, FGF basic/FGF2/bFGF, Flt-3 .
) basic/FGF2/bFGEF,

Ligand/FLT3L, G-CSF, GM-CSF, Granzyme B,

Fas/TNFRSF6/CD95, Fas
IFN-alpha 2/TFNA2, IFN-beta, [FN-gamma, IL-1 _ )

Ligand/TNFSF6, Glypican 1,
alpha/IL-1F1, IL-1 beta/IL-1F2, IL-1ra/IL-1F3,

HE4/WFDC2, HGF, IL-6, IL-
IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8/CXCLS, o

8/CXCLS, Kallikrein 3/PSA,
IL-9, IL-10, IL-12 p70, IL-13, IL-15, IL-17/IL- . .

. Leptin/OB, Osteopontin/OPN,

17A, IL-17E/IL-25, IL-33, Lymphotoxin- ) L

Prolactin, SCF/c-kit Ligand, TGF-
alpha/TNF-beta, PD-L1/B7-H1, PDGF-AA,

alpha, TNF-alpha, Thyroglobulin,
PDGF-AB/BB, TGF-alpha, TNF-alpha, )

VEGTF, alpha-Fetoprotein/AFP
TRAIL/TNFSF10, VEGF

CA125/MUC16, CA15-3/MUC-1,
CA19-9, CD40 Ligand/TNFSFS5,
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ThinkCyte VisionSort™ Al jm% A 4527 4 iF &

VisionSort™ 4 47 & /% ‘$ TR SRR GWE R 2 Le R
350 - 5 & Ghost Cytometry®$F 45 ~ £ 8 % 5L2 jit
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fnfz e T E F ILATAX B 500 5N do e 1k 1 label-free # B >
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N
-

K= 224
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H4p fme ¥
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o

[REHR#L] XF ikl g
VisionSort™ % & Ji % fm e e mie o o 3 A F R 2
FSC/BSC ~ 5 ¢ ¥ %k ~ 5 38 Ghost Cytometry® Al p » & 12
7 S e

dGMI  Diffraction @
Phase contrast image
3 Lasers:
fsGMI  Forward Scattering _—
® 405 nm- Structured lllumination
bsGMI Back Scattering Dok feld image : gg? ;:
R . — { ) 5 Fluorescence Channels
bfGMI  Bright Field R
- ® Blue: 440/40 nm (405 nm ex.)
(Top View) Bright field image . 1 525/50 nm (488 nm ex.
) 1 600/37 nm (488 nm ex.)
fIGMI  Fluorescence -—) ® Red: 680/42 nm (637 nm ex.)
e Infrared: 785/42 nm (637 nm ex.)
Fluorescence image
\ s R = oL
A rreat | >98% AR % > 80% Poisson F #P T F LA DC I,

Adrinag | v 3,000 wre/f) m e
(R 43 ]
B R 0 R

l"k’ig/4 ~¥F

S lmie s &

TS I

F %
AN

DRUG DISCOVERY

Compound Screening, Functional Genomics, Lead
Identification, Antibody Discovery, Cell Therapy Research

DRUG DEVELOPMENT

Process Development, Process Optimization,
Process Validation, CMC, Automation, Bioprocessing

Large molecule Cell therapy

Small L
molecule * LI:I :
'y
Phenotypic
Large \\ If Screening.
molecule “ — MOA studies,
Functional
v ®
C;.-\I l
therapy
\\ /, CAR-T, NKT, TIL.
n TCR, Stem Cell

Cells are used to screen
for phenotypic readouts of a drug

Cells are used to produce a drug
or are drugs themselves

sh &
Hon

B R

P ne e
| J ng Co.

y
4
=

AR~ AR B o T B JL R R e P FET

\\ 0800-008-678

M
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Optics

Label-Free
5 Ghost Motion Image (GMI) Detectors

® Forward scatter GM|
Back Scatter GMI
Brightfield GMI
Diffractive GMI

L]
*
L]
® Fluorescence GMI (FL1)

HaEF >99%

S [ 4-40 Aok

B R S iR e A iE

DIAGNOSTICS

Biomarker Discovery, Companion Diagnostics,
Disease Diagnostics, Personalized Medicine

Disease biomarkers,
(tumor profiling, RNAseq,
patient heterogeneity
(sequencing), MRD
measures

e

Cells are used to identify disease and
therapy related molecular differences
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2025 & 11 ® 4-7 p

Biology- Current Aspects And Prospects

P L3 W 8
% 25 B R oHA %?ﬂ’ €
2025 # 10 * 5-8 p 25th World Congress of Psychiatry H/F P
(WCP 2025)
MGE25-01 — EMBL Conference The
2025 & 11 * 4-7 p mobile genome: genetic and physiological R/ B AL
impacts of transposable elements
International Conference: Molecular B E R

/Cluj-Napoca

2025 & 11 * 26-28

6th IUPHAR World Conference on
Pharmacology of Natural Products &
Traditional Medicine

BB F

2026 # 6 * 25-27 p

10th Edition of World Congress on
Infectious Diseases — Pharmacology of
Infectious Diseases

53T/ B4

2026 & 7 % 12-17 p

20 Bu R A TR B 4
20" World Congress of Basic and Clinical

BE R A

11 % 1p

2028 (APFP2028)

Pharmacology 2026 (WCP2026) (MCEC)
% 16 By ~ #5128
208107 29p- | T o o
Asia Pacific Federation of Pharmacologists 35 F]/~ BR
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