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New advances in the pathogenesis and drug research of psoriasis

LIU Jing-wen, ZHU Lei’

(Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, School of Basic Medicine, Peking Union
Medical College, Beijing 100005, China)

Abstract: Psoriasis is a chronic, recurrent, and inflammatory skin disease induced by multiple factors. Its

typical clinical manifestation is scaly erythema or plaques, which can cause various complications such as

metabolic syndrome, cardiovascular disease, and inflammatory arthritis, seriously affecting the quality of life of

patients. A deep understanding of the pathogenesis of psoriasis is helpful to discover new therapeutic targets and

develop effective new therapeutic drugs, thus having important clinical significance. This manuscript reviews the

new advances in the pathogenesis and drug research of psoriasis in recent years.
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Figure 1

Pathogenesis of psoriasis. Keratinocytes can be stimulated by initial triggers, then stressed keratinocytes release self-nucleotides,

which combined with antimicrobial peptide (LL-37), activate pDCs and subsequent mDCs, involving in the initiation phase of psoriasis. In

the development phase, adaptive immune responses are activated. The cytokines in the psoriastic lesions activate Thl, Th2 and Th17 cells

for production of various cytokines to contribute to amplify the inflammation. The signaling of metabolic, SIP-S1PR, JAK-STAT, AhR

pathway and epigenetic are dysregulated in keratinocyte. ) Excessive proliferation of KCs can increase glucose uptake, then significantly
level glycolysis up; @ SIP can combined with different SIPR, then regulate KC differentiation and proliferation; @) Actived JAK-STAT

signaling will promote proinflammatory cytokines transcription; @ AhR pathway can upregulate the expression of FLG and LOR though
OVO-1; ® Dysregulated noncoding RNA of KCs. pDCs: Plasmacytoid dendritic cells; mDCs: Myeloid dendritic cells; IFN: Interferon;
TNF: Tumor necrosis factor; TLR7/8/9: Toll-like receptors 7/8/9; JAK: Janus tyrosine kinase; STAT: Signal transducer and activator of

transcription; S1P: Sphingosine-1-phosphate; S1PR: Sphingosine-1-phosphate receptor; GLUTI1: Glucose transporter type 1; PKM2:
Pyruvate kinase M2; FLG: Filaggrin; LOR: Loricrin; OVOL1: OVO-like 1
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TR IR K Cs 1) 7 3 5 T e A T [ G g2 B 3 B 1
Y X ELIT S 8. 1F 2007 4F Fitch 2P & Kastelein 25
I FE B RS 0 W ) “IL-23/48 B PE T 44 B 17
(IL-23/Th17) i@ %7 B, 1X — 15 58 % 2 4 1) 2
J& 95 99 ML AFF 78 (90 A% 00 B8 K 24 W R 1) B L A
Mo AR (I8 R (R GAE) 2457
T B A5 S AR T i I 5 R DR 35 . TR B i R0 R
WY B, 765231 5 KK 2 RIS, KCs 20 b & 14t
B Ik, I cathelicidins (LL-37). 8 B £ 2 A1 S100 & (4

&8, LL-37Re 52 Mg B sk s &
WE 54, LL-37-DNA ’Eé%%ﬁwﬁéﬁéﬂﬂﬂ@*ﬂﬁ%%ﬂ@
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A& 1) mDCs B J& 433 W1 TNF-a. 1L-23 FI1TL-12 2541 g [A]
¥, IR HERE AR S, AR AR, SRR
F G RS T B T A S A 2 AN GBI T 44 i
WA, IL-23.IL-18.TGF-p Ml IL-6 A% %5 5 Th17 41
M5 AL, TNF-a #11L-6 AE6 15 5 Th22 i1k, X 48 T 41 i
MV FEIT % 22 HE i B 4 AL, I A6 1) Th 48 B RS % IFN-y
I TNF-o, Th17 405334 TL-17, B Ji5 ) K Cs B 55 A1)
s 451 KCs 4 M 3k — 25 B 8T B KA 6 R 7,
FH 55 S 4 i SR AR, A5 0 5 o 110 45 28 ST AR

H AT, 24> 40 i 5 1 58 1R Y6 77 CEH S o b 2
7N H R 9T R, 45 TNF-a. IL-23 FITIL-17 ¥ 50 BE BT
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PRI IT o TNF-a HILTE 4R 8% R FE I 2 N3
W1, At B2 Bl % % 41 B (T 40 . DCs F KCs) R i,
BRI RGN, GRS 5 H A 4 A BN 1A BRI
BIFROK 2 IE (1R, F2 TL-23/Th17 %l b 355 1 40 L IR -7,
WAL S DCs =42 IL-23Y, IL-23 E R S5 1L-17 %
PIA 2%, TL-23 7] DL 32 Th17 40 Mo i 36 58 o 1k, T
IL-17 W] 32 BE%} KCs KAEME R AEH, 755 KCs = A2 &
B CCL20, 5 Th17 F#lmDCs FE 4.,

QO T R R G 95 I I — R PR IS K R AR iR
I7 R AR S R . H RTHLEIT 7T B IX
A% OIS [ A AT RN R SE AR PR AT
2 REBRARGIFHRE
2.1 IL-36

T AE I FE R B, AN TR T AR S R (4R 995, 75 e
AVER S5 4i M PR 7 TL-36 RAE R N EELEH . 1L-36
J& TL-1 88 5% 0 1 3 51, AL 3 TL-36a. TL-36 IL-36y Al
IL-36 32 &5 3157 (IL-36 receptor antagonist, IL-36RN),
EATE A LL 5 IL-36 32 & (IL-36 receptor, IL-36R) 4%
4, HP IL-36RN /2 IL-36a. IL-36/ Al IL-36y [ K SR $4
PUAI . R P A B A AN LY R, IL-36 R
EKCE R E TR, BS R ERRE 2 IR, WD
IL-36RN (1) 3% [Kl IL36RN & A= 5745 5 il 2k ] 5 350 e 9
TUARLJE 995 1 0 A1 TL-36 2 AR b R 40 B A f
Y X, IL-17.TNF-a & IL-36 F B 1] i S H R L
o, 5 H 82 4K IL-36R 45 A J5 AT IS NF-«B Al
MAPKSs {5 5l i, {2 32 40 g 5~ (IL-18.IL-61L-12.
IL-23. TNF-a Z5). /7 4 k7 40 Ao 84 1k R ¥ (CXCL1.
CXCL2.CXCL6.CXCLS8 %§). ik EL 5l (CCL20.CCL3
) AU o T S O 3R IE AN o b, R TR SR 4
JHO AR 4 P R T AN A, 53 T 40 38 5 L rp o kL
YT AT Th17 40 f 55 45 Sadi Ak, DA R OK & 40 i BRL 1 )k
— 30 gy Wb, 1R R O R A0 R TR KRR SR E A 1Y 988 2R
U2, EK I BEAF (imiquimod, IMQ) 755 4% 8 7 /)N
FRPR Y ) 4x By P DL K KCs 7 S5 1 TL36R ™/ R A 4R
o8 975 5 B 5 7 A A A R N R 3 M, LR A
fi7 F IL-17AL IL-17C. IL-22 A1 1L-23 45 40 A K -+ 1)
mRNA 7K P 7R 5 35 B DR, 455 TL-36 sl HAf 26
T8 B R OGRS 1 25002 VA T I 6 TR AR I 0 1R R
] . TL-36R F 77 B 114 spesolimab (&) 41 & F H.47) &
e E A SEE BT, T RN Z R MR B S
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I E
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RNA (non-coding RNAs, ncRNAs) %5,
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it. Hl, CAERBWREEE R ITR AR 2 EER
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TIMP2. SELENBPI. CARDI14.KAZN. ECEI. MANICI.
DLGAP4 F1 SFRP4 45, A% F Ak 1) 5 AL A0 45 S10049+
PTPN22.CYP2S1.EIF2C2.SHP-1 #1 HLA-DRBI %, ',
ATTE) R A K P 35 5 L PR 3Rk 47 A OB, HLA-C 1)
e F A 7K ST BA S p16 FMEG A 240K T 55 PASTIE 43 2
IEARSEM, SR AT 1 4 ST B 24404k (U Munro's
TR fieh 2 B2 2R B i 25 ) A O 1R 22 S PR R A B IR 1) 36
JE $E7% DNA F AL T B A 5 4R T i 1 g B L5 AR 20

TE G 2 40 i P 7R I JE DNA F3EAL 30T . 4R S
B A1 IR ANAZ AT (peripheral blood mononuclear
cell, PBMC) 4 JE DA 4 F A 7K P J 35 v T fi e 0o R
SR TR 7E 38 K L, R )8 9 & % PBMC 1 DNMT1 £ =
564k, 1fi MBD2 il MeCP2 A% H 4L, 1 /M 52
B 73 73l #5181 4R 5 96 F8 5 CD4" T 40 M o o s A B
G 4 B DR AH P R A K P e A, RS e R
Tregs 40 i 1 FOXP3 1 F JE Ak 7K 1 i 25 15y T 4 RR 0T
I, 1X 5 3 FOXP3 K 1A [F 1%, Tregs 41 fii 2 B />, M
T A2 3 R 8 0 ) R AR R R . IR B A A s, B )
DNA H AL 7E A S i 16 97 H (1985 B, DMINTT 410 ] 751 i
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PBMC H 4 45 1 H4 £ A6 7K~ T {8 T B PBMIC,
H A K 5 PASTF 43 2 4 Al 2, SR 4 8
LTEACHLI PT BEAE RS i T R IEVE R . AL A ST AL
¥ [ (histone acetyltransferases, HATs) Al £ & (4 3¢
L TALE (histone deacetylases, HDACs) 73 il fi: 4k 41 2
FI I CBRALRT 2 Ak, DR mT AR S 250036 97 IR A5
TEAR G 835 11 PBMC Al 1 2H 21, HDAC 1 Rk B
3, T 1T 28 HDAC SIRT1 f) % A /K °F & 3 %
P, Js HDAC AT 3 £ 39 i FOXP3 f) 3 4 1 17 5
Treg 41 B Th &g, FH 1k Treg 40 A [7) 20955 P Th17 41 jE 43
ARBT8,T 3E Ak SIRT 1 A 7E KCs W R FE 51 2 AR I8 T2
B FA®Y, SIRT1 #1371 1 22 7 B v] 5503 IMQ 75 5/ iR
RS o A AR 1) S A5 7 R R B A 2 A . ik
P&k SIRT1 B4 2h 771 SRT2104 f 1Tl AR IR 56 s 17 3L
Xof R 9 1) R 4T RO 2 A R

2.2.3 ncRNAs /N RNAs (microRNAs, miRNAs)
e —RKAEEAM MK NS T HREERNA. HATC K
YL I 250 1 miRNAs 7R85 9 b 7 R a P, eATiE
IR N 2 5 KCs 358 R 24k 40 B R 7 R0 b
DRI 77 AR DL B 5 98 0 I 80 56 A 515 5l i, AT 7E
BRI R R R R E R EAE R (GR DY,
IAh, miRNAs (JEH A3 miRNAs 7K ) 36 7] PLYE 4R

Table 1 Main microRNAs altered in psoriasis”' ™. KCs: Keratinocyte

JB 9512 Wt B YA TT OB B PP T3S 1R AR P 44
% T2 P B 2 ) s B 45 SR 2 B, 1T R 28 miRNAs (W
4 miR-21.miR-31 8¢ miR-210, ¥4l miR-125b %) A
A R AT R, SR 1 miRNAs A 3 OV R B R A
I7 IR 7 ), ABATS R 1 — 20 R AN AL

£ % 9E 9% 9 RNAs (long non-coding RNAs,
IncRNAs) #& — 28K J& K F 200 M Z H IR 145 & i
%A% RNA, a1t 45 #4) AH B A F A/ B AR B2 7T 5 5
DNA . RNA 88 i A BLAEH, AR WAL 211 %
SR B RE AR R S SRR TR ) T T N R
5P, IncRNAs 7E KCs 70 1b - B R4 Th e . B R
K R 1A S R A B AR R R R
RECY . 22 TR 9l ok Al O 21 B 08 = RNA I 52 R
RILHETE 4 000 4> IncRNAs 7E 4 J5 97 & 2 B 3 41 41
ZRRIK, 5 KCs b G0 GE R T2 R 988 H 2 )
7 4 FH SRH 5 4R T i A % 1Y) B IncRNAs @1 %
25 IR . 5 miRNAs A L, IncRNAs 5 82 5 9 #H 56 14
72 i Ak T 3B B, % IncRNAs ) g 45 58 Je LR 4R
J& 95 R IR AL A B IR N T ks N TF R BE IR0 R T 24
VIR R IR
2.3 JAK-STAT &R

JAK-STAT il 60 2 3 A 32 LA Bl 57 : % = R

Name Level Target Function
miR-17-92 Upregulated CDKN2B; SOCS1 Regulate KCs proliferation and cell-cycle progression
miR-125a Downregulated CAMK4 Inhibit KCs proliferation and enhance apoptosis
miR-125b Downregulated FGF2; USP2; BRD4 Regulate KCs proliferation
miR-203 Upregulated TNF-a; IL-24; SOCS-3 Regulate the balance of KCs differentiation and proliferation
miR-21 Upregulated TIM3 Promote inflammation and inhibit apoptosis
miR-187 Downregulated CD276 Inhibit KCs proliferation
miR-383 Downregulated LCN2 Regulate KCs proliferation and apoptosis
miR-210 Upregulated FOXP3 Induce Th17 and Th1 cell differentiation, inhibit Th2 differentiation
miR-142-3p Upregulated SEMA3A Regulate KCs proliferation and apoptosis
miR-145-5p Downregulated MLK3 Suppress KCs proliferation and secretion of chemokines
miR-146a Upregulated IRAK1; TRAF6; CARD10; FERMT1 Inhibit psoriasiform inflammation and neutrophil infiltration
miR-146b Upregulated CARDI10; FERMTI1; IRAK1; TRAF6 Regulate inflammatory response and KCs proliferation
miR-146a/b Upregulated CARDI10; FERMT1; IRAK1; TRAF6 Regulate psoriatic inflammation with SERPINB2
miR-155 Upregulated PTEN Inhibit KCs proliferation and promotes apoptosis
miR-193b-3p Downregulated ERBB4 Inhibit psoriatic inflammation through NF-«B/STAT3 signaling
miR-194 Downregulated GRHL2; SOXS Regulate KCs proliferation and differentiation
miR214-3p Downregulated FOXMI1 Inhibit KCs hyperproliferation and psoriasiform inflammation
miR-215-3p Downregulated DYRKIA Inhibit proliferation and cell cycle progression of KCs
miR-340 Downregulated IL-17A Reduce psoriatic symptoms
miR-221/miR-222 Upregulated TIMP3 Increase KCs proliferation
miR-223 Upregulated PTEN Regulate KCs proliferation and apoptosis
miR99a Downregulated IGF-1R; FZDS5; FZDS8 Inhibit KCs proliferation and promote terminal differentiation of KCs
miR-424 Downregulated MEKI1 CCNE1 Regulate KCs proliferation
miR486-3p Downregulated K17 Mediate keratin 17 expression and KCs hyperproliferation
miR-489-3p Downregulated TLR4 Inhibit KCs proliferation
miR-876-5p Downregulated ANGPTI Inhibit KCs proliferation
miR-4516 Downregulated FN1; ITG9; STAT3 Inhibit KCs migration and suppress genes regulating cytoskeletal

reorganization
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Table 2 Main long non-coding RNAs (IncRNAs) altered in psoriasis

Name Level Target Function
MSX2P1 Upregulated miR-6731 Regulate KCs proliferation
IncRNA-H19 Upregulated miR-130b Regulate KCs proliferation
PRINS Downregulated miR-124; miR-203; miR-129; miR-146a; miR-9 GIP3 Regulate KCs proliferation and apoptosis
MEG3 Downregulated miR-21 Suppress proliferation and promote apoptosis
LINC00941 Downregulated SPRRS Suppress KCs proliferation

il AH D% 52 AR VJAK B I 3 S5 TR F- STAT, RE % i 4b
WG S T2 M Py, AT T 1 40 A2 K 24 2
NG SRS 5 . STAT3.TYK2.IL234 FI1IL23R [ 5K %
A OB e VR T 0 1 5 B R R R JE R
BN - IL-23 52 RS G R, 218 JAK1/JAK2/
TYK2 & AW Rk, 4k 1M {5 STAT3/STAT4 i IR 1k Fl —
B, FREEALEE NG AR, SAER LR R BT 4 A
%S IL-17.10-21.1L-22 1 TIFN-y 25 41 fd [R 7 35 F1 43
WA AN TE AL B STAT3 I8 2 #E 7 5 Th17 40 i 43
A4 < T RT3 B A O 1R 22 AN B R TR R i R
Hh L Ath 5 LA fifg PR 5 Ok B0 1R H 7R dl i JAK-STAT
I KA S IFN-y 2R B0 5 75 5 JAK1/JAK2 5 46 Al
STAT!1 () — Ak, IL-12 2 A& 30 J5 15 5 JAK2/TYK2
TE AR STATA 1) — 54k, M2 Thl R B7; IL-4 3244
WO J5 75 5 JAK1/JAKS W& 46 Fl STAT6 (1) — 54k, {2 it
Th2 Jo N™; TL-6 F1 TL-21 W] LA 7% STAT3 44 5 Th17
G ff = AR TL-17, 3 — P K 98 5E™ . KCs 32 #1] IL-22
B Be 88 B0E STAT3 15 5 512 KCs i & 39 58 Je )
il 734k, T /)N BRASE B o 32 T HH R 7 993 R0 R Ik 98 0 11
JEARM, B B A K B, STAT3 35 Ak 2 # #i1| KCs 1)
a3 4K AR L 38 B RN 4y WA B A R, 7R T 3R A STAT3 1
T R R /N B R IR i s A OGS RYT . JAKL R IR
5 PAST Py S IEAHIEM JAK 1 A1 STAT3 H 43k 7] L
VEER G T3 7™ B R B AR B ™. R, JAK-STAT 15
SR RBREAYI R EERE S —. CHEZA
JAK ) 550 7 B e B AR g 95 o T Je i R i s, 3R B
R BT 8, R T BE B BRI PR 5 B, S
HB A KPR 5 81 10 mg 5 8 A 16 97 I, PASI
BRI, =1IA 75%, DL (1) 5 ke B
2.4 FEEHWRZIK (aryl hydrocarbon receptor, AhR)
AR 2 — 2 0 P FC AR G 52 AR B B S IR 7, TE R
Jok HR T2 R IA, e 0 I SZ 22 B P PR RT A0 IR G A4 S
B BURTTRTEZS % A A b7 R g VAN E R C YA - N
KCs 704k« B2 JHk 57 B Tl e (0 3 U038 S B Ik H 92 W 2%
&, TEYERE B AR S b R 1 EEAE AR, WA R,
AR G J5 77 A AT T80 AT 2 1 2 0 2 25508 Bk )7
JRARAS (M8 R AE ) DA K e A 1 ok R sl v i B 7
R e B S BRAR S LAY R Th7 40 B &8 & Rk
AhR, I H WF 7% & B Th17 44 f 7= 2E 1L-22 4% #t T

AhRF> X 2 B AhR 5 Th17 23 W 40 f B 5 %5 U A1
Ko LA, FEHLE Wi AR B AL KCs A A I 2 T
AR [f)3F B R IAPY . IX SLE 4% #8209, AR5 9% tF AhR
15 5 ol BE WS . AR, AE IMQ 5 5 1 /) BRUASE Y
W, R ADR 2 S 8UIL-22 IL-17 AV IL-23 3£ R F ik b
R IR TR 4 AE AR 0 RIS B A S ARR 52 44 3B 7
6- FF I 35 15| Wk I [3,2-B]HE I (FICZ) AT DL 2% filt 45 )8
NEREIRPY . ARR 7E KCs 118 GEE 1 45 2 AN &R 1k
E A4 R E A (filaggrin, FLG) A H 2 [ (loricrin,
LOR) [ 3 1E, 1 FH P I8 £ AhR B 14 3% zh 71 58 4% (3§
FLG.LOR {3 iA F i, [A itk ARR B30 A B T KCs
() 43 A R A>T 3 2% B ABR 15 5 38 % ] B 7E 4R S
o TR ORIECR TSN AR R, AR IR AR FUA R T
BRIEHR IR IRIZE

H i, [ 5= 25 R 4 548 (Tapinarof) LB /E N4
R AN AR BT 2019 4 76 0 [F 3t Bv, 9T
2022 44 3% B £ 5 24 4 e B B )R (Food and Drug
Administration, FDA) #ft#E 17, -+ &6 97 N &
2 B R E 1 T B S T
2.5 Rho 18 X # B 2 (Rho-associated Kinase 2,
ROCK?2)

ROCK J& T~ AGC & H Bl 5 ik, 145 ROCK1
ROCK2 W ALY, f—Fh 22 R TR/ 75 R IR WA, & vT LA
B Rho GTP B0, 33k 1 B 8 14 I S A0 T 4% A6 4 27
£ H, #0i] ROCK?2 RE % BH W7 IL-23/Th17 75825 5 - 1)
YERT - TEERFFE R I, ROCK2 7E 1 [ & S Al & JiE
HOREEBE/EN . MR EEE CD4" T4+,
1 1 77 B siRNA #% 5T ROCK?2 ] 3 i 4101 1] 4% 5 A 7
STAT3.IRF4 F1 RORyt 5 /> IL-17 Fl IL-21 43 W, 7
ROCK2 #11 #i] 7] KD025 [ 11 391 I IR 3 5 vf, KD025 W]
FA A AR 18 95 B 4 B I Hb TL-17 AT IL-23 7KF, 9 2b
PO 3R B R M B ) 16 Rk FI T A Ui i, JF
REMS D03 PAST T 40, {H 2 H A6 X — ¥ 25 MLl
SR 1) 250 B R AT 7 v ELAE PR, 7 S — B R AR
WEHAER B R IT AT AT I .

2.6 ¥HEE2-1-#4E (sphingosine-1-phosphate, S1P)/
S1PR

SI1P & tH #4 % 7 ¥4 1§ (sphingosine kinase, SPHK)

T AL B B AR AR = AR I — P A WE VR T, & REREAE
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R P B A A, IR BE A 2 T B4 A1, 5 4 e L
[ S1P 5244 (S1PR) &5 4 J, il b WS R i# 15 5 18 i M
T R 2 L 18 A R T L IR A R 8 S N A
AW FENY . BRSO B LIS P SIP R IA T,
T A A2 0 70036 97 J5 STP B8 BR /K F I AR AR,
X155 @R R P M E IS A R R FL . Liao
210 30 S1P BE% 15 5 Th17 (404, {2 /& % T KCs K
Ui, S1P BEAE HI 1) KCs 3958 I H75 T H /- 4k, | KCs
JAW R B 0k, I H I KCs 55 1) 5 581 7 A0 b &
etttk Ak STP I RE % 38 Ik B0 S1PR3 4 4
Ca’ W& J&, 1 Ca™ X} T KCs 173t 2 & % 1 X 1
KCs 34 5 19 410 1] /8 FH U] 2 3 i %€ K ERK A A 16 3805
FIRE B 06 Akt T R AEAE ST AE IMQ /N BB o
JR iR LB 45 T S1P BEE IR /D /1N BR 98 E S B I L R
F ok B 3G AE Y, B OR R ER A4S A S1P W] B B 2 R AR B
Jo AR, (H A& AT B 0 B 3 STP G IR /KTt i
DA S STP A& 75 LAAS [F) 77 31715 K Cs F 6 28 41 38 A 15
YNGR

SIPR J& T G & A 15 Bt 52 &, £ 56 5 Fp I A
S1PR1~5", “R[A]ff] SIPR 32 {4 A fE 75 4R 8 I b & 15
ANFIEH, Hr STPR Xtk B 41 i3 7% 1) R 5 15 FH 5
i, AN STPR1 AT {5 K 30 23 478 A bk P 41 B B B 29 7 bk
B &5 v, PRI A/ JE bk 2L 400 5 I % vk 2L 0 i ) 470 R 28
Hiz™, H Al Ponesimod (ACT128800).SCD-044 }
PAE R 1 S FE B4R CBP-307 45 S1PR 1 il 71 & T
JiE LUHR 8 975 D38 IR 1A THA 55 TR I AR 36
27 KEHR=E

R 993 K Cs PR W S5 5 R 3 52 34 7 5 i 9 4
P 2R AL, ] 27 R ECE I, T A K 3 4 vy, AT
F= AR K ATP A A R AR 7= 4, (2 i3k KCs 3 5, 76 4
PEE4I2 8 A 1 (glucose transporter 1, GLUT1) FHH % iR
IR Je fly M2 784 P B PR 388 (pyruvate kinase M2, PKM2)
(1) 2238 KPR 4R 8 8 B e IMQ 5 5 11/ RS B 17
B 454k B 48 ) #04) GLUT 2 PKM2 A 4011 KCs 3
Y. Bk b, 75 IMQ i T R AR B R, (A
GLUTI fit5/)n BR 35 24 B A1) 570, DA A AH B PKIM2 41716l
7V B T A 41 ] 71 2- 1B 4 -D- 7 %] B (2-deoxy-D-glu-
cose, 2-DG) 4 7] BH Sy B AR S 0 B 1 3R B 38 AR RN R
Tﬁ%}ﬂ[ﬂ,ﬂ] R

T AEAE TS TR AR R T OHR O R R AR
K Cs HORE 2018 AR 1T 308 % 1) 3 o 2 7 AR AR T8 0 B S b i
) 2 B LR, b, AE R O B R IMQ i S
BB Y R 45 3 A7 B T 4T b, - 2 O R R S A 1
(L-type amino acid transporter 1, LAT1) )3 A 7K *F- B4
AN, LAT1 i@ it PI3K/Akt/mTOR i #% 4 #f 1L-17"

yOT 2 B AT Th17 20 M 1 386 B DA % IL-171L-22 ¥ 53 W4,
1 LAT1 1] 571 JPH203 W] 4 IMQ 5 3 ¥ /) 5 4R Ji5 77
FE R A0 R g5 SRR IR, B ) S AR
BB RN IR ST R 9 AR SR
28 BRTE

BT R IRES 5 HLRE, BEE B A
AR NLE] PR 7R, T A IRGE, REwR N RAES
BT RA R AT A SR, BRI
TR 3G 0 7 4R T8 98 1) R 08 R, 5 S 98 R % VT AH
S B 40 B DKL 1 £ 20 W B0 TL-17 TL-6 A TL-15 S5t B A
BT A, AR AR TS i S 0 B AR R K A5
Bk e 25 B A I BB AR Y A P R R B B AR A . 2R
P)’h 2 K| REV-ERB I ROR £ 1 % 5 %032 o 15 p R 4%
HZAEH, REV-ERB 15 1 0 7 5 48 401 1) po T 21 fi
FEAETIL-17, M G2 AR I 93 /N BRASERUREAR TS . BT
AR R BIE A ) — AN B T 1), OB T S 2 BT
Sk B8 R o ) SR TR
3 RTTAYIHR
31 WELUMHRER

B 9 ) A0 FH 24 4 A A5 i R R L DRV A L 4 AR R
D3 T HE A TR 2 Bl B 5T VaR 8 U 198 I g 411 o
71 AhR B AN 71 HT N TL-8 B 5 B it 4 A £ o i) 551 55
B4 RGBT 291 F EAFEL4E A BRI  H 2 W0 R 2R
2 A T ARk, HEJE 9 R L A AT A 3
NANH R R GEIRTT 23R Bt 1R I R, B e 19
12 — 5 B 4 (phosphodiesterase 4, PDE4). JAK/STAT.
ROCK2.S1PRI1. 4 A IR 52 ¥ AH L 9N )L 52 f& (retinoic
acid receptor-related orphan receptor, ROR) yt. Il & 4=
K [A ¥ (vascular endothelial growth factor, VEGF) 5%
R WIER R A -2 K-8 A (TrkA) IR H A3 3244
Z K 1 524K (neurokinin-1 receptor, NK1R) 52 {44 .
£ F 2 A BB 1 (receptor-interacting protein kinase 1,
RIPK 1)+ #% KT E2 #1 % [Al F 2 (nuclear factor E2-related
factor 2, NRF2) &S0 5 5 18 % o 08 4 1 697
FME AT BN LD, AR SR YT KRB . Ho, 1
JIk PDE4 1l 771 Bi) 87 K =) 5 A2 B N L Ah BT, T3
HORAR B IR IT, 55— A PDE4 I 75 2 & =) KE AL B
2 26 [E FDA i FH T80 J8 % 1) 4 FVR TT ; TAK1/3 416
FUFEIE B A AE 2017 42 9 3% [ FDA #LHE ] TR 7 48
I T A E AR D IR M TYK2 #1141 57 deucravaci-
tinib (BMS-986165) 7F 2022 “E4f 3¢ [ FDA #tif F T 5t
BORAR B 6 I7 5 B0 HoAth 42 A1) 38 25 0t Bk
Il RBIF FE R B (3% 3)
3.2 EHIFIMRER

A W) R AE r EERE AR T O b R R H A R T A
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Table 3 Summary of new chemical treatments under clinical trials for psoriasis

Target Dosage form Stage Name
PDE4 inhibitor Topical 1 MK-0873
PDE4 inhibitor Topical I Crisaborole (AN2728)
PDE4 inhibitor Oral 11 Orismilast (IBI353)
PDE4 inhibitor Oral II1 Hemay005
Pan-JAK inhibitor Topical I PF-06263276
Pan-JAK inhibitor Oral I Peficitinib (ASPO15K)
JAK1 inhibitor Oral I Ttacitinib (INCB39110)
JAKI inhibitor Oral 1I Solcitinib (GSK2586184)
JAK1/2 inhibitor Topical I Ruxolitinib (INCB018424)
JAK1/2 inhibitor Oral II Baricitinib (LY 3009104, INCB028050)
JAK /2 inhibitor Oral 11 PF-04965842
JAK1/3 inhibitor Oral it Tofacitinib (CP-690550)
TYK2 inhibitor Oral I PF-06826647
TYK2/JAKI inhibitor Oral I PF-06700841
ROCK?2 inhibitor Oral I Belumosudil (KD025)
S1P1 agonist Oral I Ponesimod (ACT-128800)
S1P1 agonist Oral II SCD-044
RoRyt antagonist Oral I BI730357
RoRyt inverse agonist Oral I AZD0284
RoRyt inverse agonist Oral 1 AURI101
RoRyt inverse agonist Topical 1 GSK2981278
VEGF antagonist Topical 1 Pazopanib
TrkA inhibitor Topical I CT327
TrkA inhibitor Topical 11 Pegcantratinib (SNA-120)
Adenosine A3 receptor agonist Oral I Piclidenoson (CF101)
NKI receptor antagonist Oral I Serlopitant
RIPK1 inhibitor Oral I GSK2982772
NRF2 agonist Oral 1 FP-187
NREF2 agonist Oral it Almirall (LAS-41008)
STAT3 inhibitor Topical I STA-21
PKC inhibitor Oral II AEBO071
Histamine H4 receptor antagonist Oral 11 ZPL-3893787

515 20 AT . H AT, EEH 4 K311 P A DH)
A 35 [E FDA kvt F T4 8 3 16 J7 - TNF-o $0 1] 71
(B R BT RT3 AR BT L AR 7 < A 5% 2 M) 2R B
PU) S IL-12/23 0 551 (1% = WFAPT) IL-17 00 57 (7
JE BT U BB MK AT R B B AN A 2K ) AT IL-23 4
i 35 (7 2E A U B BT B BR S PURI B 7 2R B BT
IL-17A/17TF BRI 7] b K B 57019 e i 24 i 57 B
A (EMA) it i TR EHRIBIT . TR, IRIER/E
95 R I I8 A 22 S, RN T AR A R F e 8 A A B
ANE o W HLA-C*06:02 FH % (1) 28 2 £ F 5 =] B 5 90
(KT %% 5 2 L T HLA-C*06:02 [ 4 1) B %, HLA-C*
06:02 F B A 5 /R HUIRTT A YRR S, XA B)
THB IR A AR T

% TL-17 A TL-23/Th 17 S 76 4R 8 995 % 95 o 1 %
OV AT, AT5 A — 2R 51 1) 3K S 40 i B 1 11 A= 42 il 7] Ak
F I AR R B B o BEAb, IL-18 A1 IL-18 &8 B W 16 )7
(V098 76 8 o BELIST T 40 A 335 A4t 1 o 8 K98 97 7 17,
Bl B2 75 3 2 A CTLA-4 40 i 4h Bh E X 5 1gG1 Fe B
() b & 28 1, 38 i BH BT CD28-CD80/CD86 FL il i {5 5

I AR T 4 B 7E Ak, 8 3% 1 FDA it FH T 825
RATHR, I SIF R TT RS i TR I RS . #E
I AR 36 B PR B AR 2 n R 4 BT
4 RES5RE

RIGH R —ME RN Z N RE, 250 0%EA
. HRAKIEISFERZ 2 3 520, S50 ik A2 h A7 78
Z I A AN T 2 5, (HH TR 4 R
B R Lo (3 BT, BRI BCA PR AL T 24
B TE R 22 S 05 25 ST R AR AR R R TR T IR T i
oo AN, ITAE R ILAHTHLE, 40 AR {5 5 8 B A S1P
T IE B, TATTEAS [F) S 1Y A0 i A AETE AN [R] 4 F AL
il P AR F I ROR, X Re 5 2 A A 2 MR, 5
AR B 2 R 25 4 5| A R AE YN A 0% o X IX e 22
ST IRNAZ IR, — J7 TH e 9 32 FHAFF K 2459 1 #E 1)
Y, 55— J7 T AT LA R IR 22 BB 68 TR B TR T
FIHE A

AR SR, AR A T AR TS 0 R T U ROR R
e, (AP o — A s, HIES A A T [ &
{80 FH, DR 3= A R0 2 D AN RO LK 2



S SE A AR SR K 25 TR e

2949

Table 4 Summary of biologics under clinical trials for psoriasis

Target Stage Name Administration

IL-1R antagonist 1 Anakinra s.c injection
IL-2R agonist 1 CC-92252 s.c injection
Anti-IL-12/23 p40 mAb 11 AK101 s.c injection
Anti-IL-12/23 p40 mAb I Briakinumab (ABT-874) s.c injection
Anti-IL-12/23 p40 mAb I BAT2206 s.c injection
Anti-IL-17A mAb I CIM112 s.c injection
Anti-IL-17A mAb I AKI111 s.c injection
Anti-IL-17A mAb 1 SHR-1314 (Vunakizumab) s.c injection
Anti-IL-17A mAb 1 HB0017 s.c injection
Anti-IL-17A mAb I JS005-002 s.c injection
Anti-IL-17A mAb I Netakimab (BCD-085) s.c injection
Anti-IL-17A mAb I SSGJ-608 s.c injection
Anti-IL-17A/F nanobody I MSB0010841 s.c injection
Anti-IL-23A/IL-23 p19 mAb I LY2525623 s.c/i.v injection
Anti-IL-23p19 mADb I Mirikizumab (LY3074828) s.c injection
Anti-IL-36R mAb 1T Imsidolimab (ANBO019) s.c injection
Anti-IL-36R mAb I HB0034 s.c injection
Anti-CD25 mAb I Daclizumab i.v injection
CTLA4 Ig 11 Abatacept s.c/i.v injection
GM-CSF receptor antagonist I Namilumab (MT203) s.c injection
Single-chain anti-TNF-a Ab I DXL105 Intra-dermal injection
PD-1 agonist I CC-90006 s.c injection
PD-1 agonist 1 Peresolimab (LY3462817) s.c/i.v injection

 AFRARRKEINTT A . BN, Dy H AR S 9 i
TR g 4 AT O A SRR SR R B AR B iR T
WIS T BRI L A o B AL AR BT ST R A e
RN, AR B (K78 97 #0 /0 B AN W=, IO T 250
BT B SR IS A o 0 2 L A% % L e S
TARJE IR G b, W AT X neRNAs ANREE P B
EERS AT 7o WAAFRMIRERZ
1] B 22 5 AT SRS 1 B ML RR T . M B
WEFCBOASTER N, BRI I 098 BEATL A 2 I W e, =
B2 A R R T 259 T, O R SR EE N
HUNERRg =

ke KIS RIS i R AR G
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