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Abstract: 2022 is the third year of the global COVID-19 pandemic, and its troubles on new drug discovery
are gradually apparent. 37 new drugs were approved by the FDA's Center for Drug Evaluation and Research
(CDER) last year, down from the peak of 50 new drug approvals in 2021. Notably, first-in-class drugs still occupy
a dominant position this year, with a total of 21 drugs. Among them, 7 are first-in-class small molecule drugs.
Although the total number of new drug approvals in 2022 sharply decreased, some first-in-class small molecule
drugs were regarded as significant, including mitapivat, the first oral activator targeting the pyruvate kinase (PK);
mavacamten, the first selective allosteric inhibitor targeting the myocardial f myosin ATPase; deucravacitinib, the
first deuterated allosteric inhibitor targeting the tyrosine kinase 2 (TYK2); and lenacapavir, the first long-acting
inhibitor targeting the HIV capsid. Generally, the research of first-in-class drugs needs to focus on difficult clinical
problems and can treat some specific diseases through novel targets and biological mechanisms. There are
tremendous challenges in the research processes of new drugs, including biological mechanism research, target
selection, molecular screening, lead compound identification and druggability optimization. Therefore, the success

of first-in-class drugs development has prominent guidance significance for new drug discovery. This review
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briefly describes the discovery background, research and development process and therapeutic application of 3 first-

in-class small molecule drugs to provide research ideas and methods for more first-in-class drugs.

Key words: first-in-class; drug discovery; small molecule drug
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7l Paxlovid [ Z A7 A AR FRET (nirmatrelvir) AIAIFE
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2022 4F, £ [H FDA 25934 AF 7¢ o o0 (Center
for Drug Evaluation and Research, CDER) FL it # I~ 75
W2l 37 5K, B 22 FO8 0 T SRR 15 5 AE 2 .
WECAMEHEE BT T 2 3BT 1 ARG M7 4 R T
E LUK T . A 2021 4F 1Y 50 30K 253K
b, A4 1T 25 e BORR FE R B o AR BT 24 1) 3 2
JiE 73 AT AT LU B, HUMR 2540 & bRy (103K, ikl
27%), HIRGE A RGP (63K, o E 16%) A1 Bz Jik
FIIRAH (SFK, 15 E14%) 0 AFRILHT 25 (1107 5 5 £
ERTRURI, 2022 SEFRALAE 2570 7 A 13 B2 ER
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PAEPL S AMEAR 13 3K AW 3RAT T REEPETT IR INE .
2022 F LA 21 3 BIVE 2SI ERAL, (5 E57%, AT R
L F T 10 R IRE T RBMITIEINE . SF,
2104 B 25 R AEE 7N E RN T A (R 1)
B IR AN AE B 24 3R A S B A iy, (B Z 2 K E
B a1, 9 KRR T 40 M 32 4k (TCR) 97 %
kimmtrak, FH T-¥6097 A o] D) R sl 8% #% PR A IR R (R
J&; B P CAR-T 40 L7 V% carvykti, F T8 97 B K/
HMEVEPE 22 R BB ORI L 2 R AR IR R
2k (GIP) A1 v M4 2 AR K -1 (GLP-1) 32 fAR X
AN 71 mounjaro, H T4l B & Fiz 5, oo e 11 2
B PR A6 1) MR ) AR T IR DT B R AR Y
7 (TAMA) fh ICH ® (tapinarof), F T J& & VA J7 A
B He AR 95 5 1 AN TYK2 A2 A4 4100 il 5770 7 o) R 8 2
(deucravacitinib), F T¥a97 BEHUIRER G ; & ANBI7 H
R B B 5 #5587 7 relyvrio, BT IR 97 WL ZE 45 M
R AL ; B 3 BCMA/CD3 XU It 5 57 % #4710 (teclis-
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tamab), T8 97 & kK i EiE T 2 & B s, 1A 3R
LG T B AL I A 124 R T v AT 3 (etranacogene
dezaparvovec), FLBEF 4% 5118 350 J5 3500, A
IR T, A FEE AR 2 9T V% rebyota, H T
TR 9T AR AR B G S CD20/CD3 A4t mosunetu-
zumab-axgb, F 11697 5K B VA 4 I8 0 14 Ik 2 0RF AR
& LA 2l i AR AR LG S 10T 2 e
TP IR IT B, AR 2 M B SR Tl IRV IR

Table 1

W, AL EERME T HAE. RE2E0MY
Yoy rHBE IR, WO R ST R AR T
T B ST A A

A i BCOK Ath VT AR (mitapivat). 35 {X Pl %
(mavacamten) F1 /i 7] 3K £ # JE (deucravacitinib) 3 />
HATRENE W E IV 7 7 259, i@k 254 2 40 A
B SR LA R 1 S 2 vt R SR T S R, DU
W2 AE N T AR R S

Small molecule drugs approved by FDA in 2022. AhR: Aryl hydrocarbon receptor; ALS: Amyotrophic lateral sclerosis; CDKLS:

Cyclin-dependent kinase-like 5; CDD: CDKLS deficiency; CSF1R: Macrophage colony-stimulating factor 1 receptor; CYP51: Sterol 14a-

demethylase; EP2: Prostaglandin E2; FGFR: Fibroblast growth factor receptor; GABA: Gamma-aminobutyric acid; HIV: Human immunode-

ficiency virus; IDH1: Isocitrate dehydrogenase-1; IRAK1: Interleukin-1 (IL-1) receptor-associated kinases 1; JAK1: Janus kinase 1; JAK2:

Janus Kinase 2; KRAS G12C: KRAS submutation where the glycine of the 12th codon is replaced by cysteine; mCRPC: Metastatic castra-

tion-resistant prostate cancer; NSCLC: Non-small cell lung cancer; OX1/OX2R: Orexin 1/2 receptor; oHCM: Obstructive hypertrophic

cardiomyopathy; PSMA: Prostate specific membrane antigen; PK: Pyruvate kinase; PKD: Pyruvate kinase deficiency; PCAB: Potassium

competitive acid blocker; R/R AML: Relapsed or refractoryacute myeloid leukemia; RVVC: Recurrent vulvovaginal candidiasis; TyK2:

Tyrosine kinase 2

Brand name L Approved
. Sponsor Structure Target Indication Type .
(Generic name) time
Quviviq Idorsia E’\LN o OX1/0X2R Insomnia Me-too 1-7
(daridorexant) =N 3 antagonist
NH N
r;\/QN/&l
Cibinqo Pfizer AN ‘ R JAKI inhibitor Moderate to severe ~ Me-better 1-14
(abrocitinib) Nﬁ/lv\/) atopic dermatitis
N.,
LR
N
Pyrukynd Agios it PK activator Hemolytic anemia  First-in- 2-17
(mitapivat) A/O J\@NH due to PKD class
o= : =0
N\
Vonjo CTI o JAK2/IRAK1/ Myelofibrosis with ~ Me-better 2-28
(pacritinib) BioPharma { H CSFIR inhibitor severe
N
L 9 thrombocytopenia
R
a
Ztalmy Marinus A Allosteric reg CDKLS5 deficiency  Orphan 3-18
(ganaxolone) “. ulators of (CDD) associated drug
; H steroids with seizures
e GABA receptors
Pluvicto Novartis . < PSMA targeted PSMA positive First-in- 3-23
L. . Y ONT=N © ) .
(""Lu vipivotide ° Jm) radiopharmaceuticals mCRPC class
o N N 0O OH. O OH
tetraxetan) A i 8 b
b «O'L ﬁu*u
Vivioa Mycovia 0 CYP51 enzyme RVVC Me-better ~ 4-26
(oteseconazole) Pharma 1 N inhibitors
Ho" < |
<hae¥¥
Camzyos BMS 1 A Myocardial myosin ~ oHCM First-in- 4-28
(mavacamten) ; H)N\/Ng allosteric inhibitors class
Qg
Voquezna Phathom I PCAB Helicobacter pylori  First-in- 5-3
Pharma # infection class
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Continued
Brand name Approved
. Sponsor Structure Target Indication Type pl? v
(Generic name) time
Vtama Dermavant " AhR agonist Plaque psoriasis First-in- 5-23
(tapinarof) Sciences O ~ O o class
Sotyktu BMS F0s TyK2 allosteric Moderate/severe First-in- 9-9
(deucravacitinib) inhibitor plaque psoriasis class
Omlonti Santen+ Selective EP2 glaucoma or ocular  Me-better/ ~ 9-22
(omidenepag UBE receptor agonist hypertension Prodrug
isopropyl)
Relyvrio Amylyx Mechanism ALS Orphan 9-29
(ursodoxicoltaurine) unknown drug
Lytgobi Taiho #9 5 Pan-FGFR kinase Bile duct carcinoma Me-too 9-30
(futibatinib) Oncology ® covalent inhibitors with FGFR2
N, mutation
L
G
o
Rezlidhia Rigel Noo o IDH1 inhibitor IDH1 mutation in - 12-1
(olutasidenib) Pharma :,\%n (N R/R AML
= \\N
Krazati Mirati O N KRAS G12C KRAS G12C Me-too 12-12
0.
(adagrasib) @ "C@N inhibitor mutation in NSCLC
N
[N] LN
Oﬁ(
Sunlenca Gilead HIV capsid HIV-1 infection First-in- 12-22
(lenacapavir) inhibitors class

1 KAhIT{% (mitapivat) —2 Bk & =% 0 AR 7 B ER i B
(PK) ZHIEh57 A 3677 PKERZ RURR AR M4 22 I
1.1 fixEs HWERBMEG = E (PKD) & —Fh 2
DL PR I8 A5 MR, I PR 8 R /b L, A5 100 75 N 49
3~9 H B, W R IZEIRE, 580 0 A DL
W o AT R VA ) B = 2 5 B AT 40 52 A3 P T R KT
AR, A S A LT . PKD B H A
B A 98 55 B R S A TR (R R AR I R 5 T
W 6t A1 A 0o 2 00 P 56 77 L (RDE AR, 50 40 S O HH I
JIE b K R 52 B ot S 8 9 R Bk e v L DA R IE 2
A (PSR A /N DU ) 250, PKD 4 53K
A 5 B ), 03 A RN 2 ST TR B ke A I R 2
fd FE 7 T APk . 24 BT PKD 1R IT S AR A TR, &

RSO AR Uk pE I )] N ERSR R SRS DN e
YA o

A ML BT 7T 22 W, PKD £ 3 v 2 20 it 780 7 I R
B (PK-R) gmhd 5L K & AR 9878, 335 PK s PR —
BERR IR TT (ATP) /K-F T Bl BRI R, 4%
{515 2040 f 73 4 46 0T S Boig A Y. R, s
2T R R LI S5 B0 PRI I0E N T8 72 I 25 ) ik
HME o
1.2 & PKD 5Kk & K500 MR IR AE T P R
2 e ) D e sz 240, 2 BRI R . BT
RILT 4Tl TR IR I i g 7 Y, (HK 2 B A R IE TR
H PK 3 [K ) 5 # W7 2 — (PK 1 AT PK2). PK2 {3
PR 2R A 2 3 B B V5 14 DR W T e, 2T 5 Ok 4 4 i 2
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(K 1A). 2012 4E, >k H Agios Pharmaceuticals 2 )
MR N LR TE T — A0 27 45 1 5 /R AL ) 48 (1)
PK2 Bsh 7, 5 W IR FE05 1,6- Wk ER (FBP) B A
FTEANEME G R BB Y IR R
B, 2K 15 WIEPE I SN 7 FBP 45 & T AR 7 1
A7 R, 8 FE PK2 1Y 76 B & W0 89 5010 14 i PK %2
R 5V 26 A Ty, 7= AR A I PO 0TS L (]
IB).

B 5B, B RN G E O e R AR B T Sk
b4 ¥ compound 1 (AC,, = 0.676 pmol-L™), MLl 57
B compound 138 1 A8 ¥4 A 1 7 XU 9 PK2 5 HR
Y I ) B T B R (PEP) HISEAN 770 2R kA8 H R
1 F- TH] &5 #4140 2 IRk 2R 5 48 compound 1 11 4-97 £, % 2
K13 211k & W) compound 2 7% 4B 1K TR FE 32 T
(AC,, = 0.017 umol-L"). #R T, compound 2 ¥ ¥ fif &
B2, M LT Rk — B 3 2 G W SE I A L AR Y
e, R — BT H bR 4k 2k A7 a5 Mtk
HIEmWEERE. eS8 T 2 MRS
WA EY, 153 compound 3/KIEMER T KiEiR &, IF
N T3 E A Y SRS B 7 IR SR M B A
MMBEBEERE (K 10). &4, EdETSEWNAY®R
THERAAT B 7 B2 1% 5 AR 4k & ) compound 4
(mitapivat), F BN AC,, N 0.062 pmol-L™, J-7E
BE AR T8 R  PKIRS 8, Bl f5 3k
HERE N R A KA EAR A B IR BT PK
M AR RSN AL A, FF5E T AL AR 2 R T R T4
XL 2806 BRI AT S A AL, = — KA 2
LUy SUES R
1.3 BTN CRARITARR 23R — AR PK /N
Gy AR KBS, W] O R AL, PRAIG R
M A7 AE, FeE R 3R AT 1058 o & IR T I L
e o KRARVTAR A RO AE P U R 78 R 4T T OF

A

Mutation of
PLKR gene

Compound 1

High-throughput screening ACqp = 0.676 pmol-L-t
50 = 0 !

deficiency

colic =
ypertensiol
Pyruvate kinase m
steoporosis.

o
o @7 S0
‘ ‘ 0:=§-0 =) C{

ACgy=0.017 pmol-L!

fili, — T BEHL DU « 2 BRI R I PRATE 72, BF 9060
58 80 19 A 42 52 8 MU L 1Y) R AE PKD g . 53— T
& HUEIE AT, AIF ST B 27 19 2 52 s A I () B A
PKD . 45 RR W, KAt ULAIG T 44 40% ) B3
SEILT ML AR (8 XA IMZL A 2K T ¢
SR IN=>1.5 g-dL"). X B g ) 8 3, KAt T AR
o B Gurt 2 ORI R 5 SO #n It 47 8 PRI
TE 22 4 75 T, oK AL DT AR B R AR5 24 1T e 2 5 340 4H
JH IS A IR, A B R AN R . KAt DL PKD
R A R S N R A PR vk = = LE
(IAE FA ML o8 J5 S 25w R AL T = s it 5 S8
M.
2 IZ{%ElZ (mavacamten) —E Ik EH MZFE L [E
ILALBAVERE B = B2 BR H (ATP) BRI AT
JATT B E RO ATR
21 WAER MEEZOLR (hypertrophic cardio-
myopathy, HCM) #2& /0 N R 8 L G to ik I 1
AR RO U, KR40 0.2%. 55 E TR R AHE XL
PR JE AL L, BRI/ 5748 BT 3500 38 A% PR 00 UL
T BRI R B A ) SO IR JE L0 U, BR T il = 3
Jok B 2 | B Ik b R T e A S A 1 R 2 A,
HARWZ WO IR RO IR . 59 51 HCM B &
Z RIUUNTCHEIR, (HAE 2 P & 115 LT 7] e 2 1
RAEFE, HCM W 143 N RE 3l 538 WL
Kz —0,

MR IFHLE]_EF, HCM (1155 & & K O UTLER &
T 3 PR R A, g 51 R LBk B (1 5 U3 & 1 0 4 i
B ZE K, el T WL 4E . S0 22 BRI O AL
T P 386 K HE 7 25 8L AN T S AL R P 4, IR SR R R AE
HCM [ 1 25 5 3500 UL4H B 45 ) R 3 5, 76 J5 110
ZiEROIE R IhRe I Bitn . Bl HEF W ZMIEIT
F EALHE B 52 A BH A S Al At e 288 e 1 FH

o (]
J\Q\ Solubility! OJ\Q\ A}O
NH m—) NN NH  — NH
0=§=0 (N 0=$-0 0=$=0
AN S Mitapivat™
Compound 2 Compound 3 Compound 4
ACq = 0.070 pmol-L-! ACqg, = 0.062 pmol-L-!

Figure 1 Discovery and development of mitapivat. A: Mechanism of PKD induced diseases; B: Co-crystal structure of PK-R tetramer

bound to mitapivat and FBP; C: Discovery and structure-based optimization of mitapivat
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U, A A A 1 — R 2 i T TC R, MR R PO R
AWML RZ . AR, 30 Z AR R — HE A W BLEN X
HCM 0 3697 77 % duknl W, SR G
295y 1 R AR O LISCAR 2 I D RE, AR WS4
A A I A S IR Sk R

22 &3 20164, Science 22 & KR T HEEW
FAR L, NEARPLZE (WFRAS MYK-461) ¥ 77 HCM
FLFF T P %E, JE o R T H L Y 4E B na e
HUHITS, WLBRER (75 B ATP 2 A1 A LAZE #7 1E 3 0 L
Wi, ATP 7 AL Re 10 57 8 T 2 S 300 IR =, B
A5 K HCM (K12A). B ARELZR AT DU S5 PR 40 i JUL Bk
B A MYH7 2274810 5 80 ATP Bt BF 0%, vl 3 i 10
il 0 WUVLER B 1 5 L8l 2 1 R4 BB S B2, 2 198 A7
W [E, BACHLZR I e PO UUVLER 5 1 45 25
BRI AT LS 0o LW 4 70 (1 2B), JF A€ LR £
A 5t R 2 (relaxed-state) . 7E 5 3 1) JE il 52 56 o
WF 7N 52w S fd T SR R IVl R O vk, 15
B 7 —Le G B O IR It & . B A
FLR I MYK-461 A LLidE i FEAR O WLVLER 28 3 B 4E 1)
ATP it 3% M ok B AR O LW 4 ), 3X 2 — F 4 3T iR 1
B . MYK-461 7E 29 556 1w DLSE I HCM R
AR /N B0 LTS JE o JUL 0 i 35 L RN 41 A A R 96 7 3L
B, I BEAK HCM /s BB JE K i 2 4 4k AH o< 5 R %
ik (E12C), IxX e S g8 B30 3 B 0 ikl L1 e 4 B e
5 HCM W67 AR B R 18 SR IE i) 2
i, HEEE BRI 70 I B 2 45 1, (H 3L 5 1
VIR AT FEAR DAt 25 BE A . FOAR LR MR

TR — 2 TR DA 2 TR 32 AL ) B0 E 1) 245 49 O B
B, FaR 2 B T BT R AR ) R B 1R i O 4
BTN SR B AR, R I IR B8 1 490 UL W i
HHEHCMIGIT R RER, AE 2 HE Z 1 HCM IR
72t T B AT A R

23 JARITRA BEMIRENIFR FEED T 3R
f I RAE b B ZEVE HCM AR BH ZE 1 HCM B 3 ey
S 1153 F AR BE 0 0 329 (heart failure with preserved
ejection fraction, HFpEF) &3 . I IK FDA HbiE 192 Ik
PRI NCT03470545 (45 3R, 1Z 46 41 57 7 251 Z 18
PHE HCM RN B3, 25 R IR A 37% (1) 55 3 75
EIZFRE T HREIR I A 24 EATGE . (B
RAEZ AT MR I AR, 77 50040 T e hS
T B0 7 3 v AU A G () BRAE 0, R BT I R
2R Z RN Bk, AR HCM B fE 4 1
BUA IR T IR 45, AR R YO B A B, Rt vE FH T 70 0
ZEWSCAR Dy R TE RS R RE DR A AR EL 2 RS JE 28 WL S
R 4 okt 35 £ I 2 3 o B AIC O UL UL 3R 2R 1 3 BE 1Y)
ATP g 7% VSR B AR O LIS 46 77 1) 438 1 R BT Dy e 28
PR 23 BertFe it 7R 2 MR 5 AR

3 MAREE S (deucravacitinib) — £ Tk & N #0
[ TYK2 R THISIFI AT RTEea2HaTH
KT/ EEPRBRERBRAESE

31 MAEER  WEHRZ M I8N 5T
JI, e R I LA B B85 8 8 3=, 4 S 3] R, BAk
B VY JEARNN 552 D9 8 W, R ZE20N 0.5%0 =I5 90%
(R T 9 B8 3 D B HOIR R T 0, FLARRAIE A2 TR BRI 28 (1)
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Figure 2 Discovery and development of mavacamten. A: Mechanism of myosin-ATP cycle related HCM; B: Chemo-mechanical cycle of

myosin; C: Discovery and identification of mavacamten
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[ 7 sl [ P B e, SRS E B AR O GB8EE . 1 1/4
R i 995 S ) e T P Dy o R A R, A T Il
S B TR 0 S B R ) 7 R R AR, HE & T
REF M RATZ R, KBS 4, X B3 10 &
R RO KR, R PRI N IR 2 i R R (1 3 st 5 07
Z

KEWFFUIE B, 85 i A2 S A 5 10 98 0 M R Bk
I, IR W5 9REH BRIR IE AN AE R A 0. Janus B
M % (JAK1.JAK2 . JAK3 F1 TYK?2) /& 541K 52
A TR L PN 0 4 T AR 52 R I R VR, TE 2 B Ak
RAEWIA M 55 S &S mECEE., Fik,
TAK B 7N 43 - 3000 ) B8 B &% P 7 B 2 RE AT 5
5 G e PRI I RUR T 778 BRI, BT ATP A7 £
T U0 20 A 1) v B TR, AR X ¥ TN 43 7 SE B %
AN B e B AI R PR S B TAK 41 751
% DRI = e R 1 T 3R 0 HE 22 VR T SR AT B A
RN .. oo, JAK1/2 #5525 & JE (baricitinib) 1
JAK1 #1455 2 1 # JE (upadacitinib) #5 A 52 #E 2 45 |
A B8 A7 7 B YL T R A I AR R I RS . B
HHAEYHUEIBE TR, AT JAK1/2/3, 3% 21 0 1
TYK2 7] 1E 0y B B G 2 V50 I AR TR ik, dnfel
Berh ik B I TY K2 /43 457 A 1 iR A5 i
) DR B 1) A

32 MAAEE TYK2 RJAK FEMEER B2 —,
2 —FPE A S IL-23 IL-12 F LR F 4 & (IFN) 135
5 5 A I A 5 B, LT Re S5 R A A Ak A
i 2 7 B Bk AL, B & S VR JE R (B 3A), TYK2/
JAK AL T2 5 93 0 HL I ) b3, $0) TYK2 Bl g
1k, BRI AT 00 Be A 5 10 IFN AT IL-12.1L-23 J&3 3 1 41
MAE 5 38 2% DL R % IR OB, AL FE B FE R 4 (DC) Ak
I 4r W TL-23 5 1L-12, LA J Th17 5 Thi (1943 {6 Al
IL-17 DA K b 988 3R BE K F-a (TNF-a)« IFNy [ 434, %
M BIAR B R R B B, R IR 2 4E L, JAK
R B R S AT KW E, 2K E B B2
(F& 7% % JE tofacitinib, /' 7] % J& ruxolitinib, EL % & J&
baricitinib 25) 7F 2 AUl PR 980 A 5 5 S PR R
JTHRORIEE CEAER . 1RSSR E B R SR 2 AT, K
43 B /N 43 7 00 1) 90 B0 1 i 4K 38 1K ATP &5 A A R
(JH1 domain), 2 1M BH ¥ '~ Vi 1 % 1R A0 15 5, Bk = XT
JAK FJG R e B0 (K13B). BT JAK K% 13
P & 1) 3R] U VE v, B4 W TE ATP 3 A7 A5 4 ) 5
ISP AL B R B P AR BBk R . 3P
WE 7R, BN H] TYK2 4 2 5 iR B A TAK 3011
T 22 A PESRRE, BN 2 T B B G 5 1 00 (Y6 T 8
R,

K5 (1) HT B 3R B, s B ) THL RO v
SRS IS TAK S0 (8 F 2+ 50 R 3. TYR2 A
JAK K BAT 5 TH1 S5 I8 AT I Jo A M ) R g
SERIIE (JH2), X R T SEBE B R . Sk H
B SRt Bt 5 (BMS) HIRE AN 3 5 22 J8. i, ff ] v i
T R IR A TR ) T TH2 IR B 45 M U N O
T 38 s AR A A P LA A ] TYK2 (B S T Ui {5
i@ (F3C). ERFFLZY), i Sl s ik Ree 1l
DARE 7] T TH2 350 32 40 i) 77 8 Sk 46 A ) compound 6,
FLARA I 5 A 0.46 nmol L, {HX JAK % 44
VY PR TH2 45 A6 300 A7 e £ 8, I A2 M 15 0 e vh R
T H 0 FE A 85 Bl g A — s AR iE M. TR
LR, BER N GOIT R TR E R T A 2 st
5046 TAE. £is e, @i B LA S &4
compound 7 7E3E PE AR HE (JH2: IC,, = 1.3 nmol-L™") [
filh b, BRI RIRSE &1, SO 4 Sl A ] . %3t
SER PRI T B, e A3 R v ) i R P g Y 2 5 TH2
Ziky3irh Ala671 & AL BK A EAE L, 10 Ala671 (A7 1E
TR+, BRI H T IRBEENR . BT
K, N TR S G R A EE Y, BN S
FH itk Pk i 5 e 1k Jie ik 1], 75 21 19 46 & 4 compound 8
A LAY Arg738 T BUK 73 1A 3 (R VB, 208 E I AR
e Rl B 4k 2k AR A B X — A R 15 2
() compound 9 1] DL B # 5 Arg738 ¥ il Fa € 1 & B
A HAEF, #7535 2] 0.4 nmol-L™'s  {H compound 9 X
hERG J#8 8 & (/1 1C,, 8 31 umol L™, 7] i £ 5| i 7E
(R0 JUE B 1 AU o BB /b 40 1 AR 7R 1 05 R,
T % 59 H 5 hERG @ 38 & H 1) m-o HEFA 2 5 H
F&{IChERG 1@ 18 & G VEM 77k . BT Ik, Bk AN R
7 compound 9 ¥ 25 #4 BL Ay b, FH 2R P4 2 35 46 1LE mE
I, 14 3 7 X hERG @ 38 & [ VR IE N B 1y, >
80 pmol-L™") 4444 compound 10. 5 58 31| H ik [l 55
AR N AR AR 1 22, &) kA2 25 W kAL, T A 1)
FH 35 S DR R IR 208 3 1) O e, DRI i e N DR A
AR It e 5 # FR IS b, 1) P[] S 3% 280 7 A 45 C-D
SEASIE, [3] {5 FH ke B et e BEAZ, #E— PR T
NTERNKREER (C,,, = 7.5 umol-L"), i &3k 15
#] compound 11 (57 7] 3K & # JE, deucravacitinib) 3 H1,
HH AR A A 5 1 S R R T DA B TR A B R
HELD () 25 AR . ) SR8 B JE I BRI AT R A5
il T BT 2B R AL ) 25 P it 1 R, AR AR IR
HEE QLR A SR B . FLAT SR R AR
SR AR B R B B R AL MO8 R TS R TR
b, NI B2 TYK2 #1001 771) J AH G BiF 7 B2 58 1 U8 s
Fen
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Figure 3 Discovery and development of deucravacitinib. A: Signal mechanism of TYK2 mediated plaque psoriasis; B: JAK family and its

regulation domains; C: High-throughput screening and structure-based optimization to obtain deucravacitinib

33 GATTRR rkEERE—MEeIN. ORE
RO EBEPE Y TYK2 A2 R 3] 550, 2 H A 4k —
SR BT TYK2 /o3 F- 301 710 259, [R1RE A2 30T 10 45K
AN BB YA T Fp R B AL AR S B 24 . T
KB R 5 TYK2 [ TH2 3Tk 45 4, Fa s B i) 1 45 35
AN Ak 35k 2 T80 ) 0 ) 42k AR LA L, AT T TY K2
J RS 5 7 5 R S B0E T (STAT) M0 -
Il RAR I 45 SRR W, 4 H DUIR—OR AT k & B B /T
R R E B 7RI RIS R 28 60 A, 77.7% B R
AR o THI AR AN P SR FR B 2D 75%, 58.7%
[0y 58 2 T I A P 4 THD VP o ok 380 Bz JBE IR 5 4V B ek
JUTEBR . R, Sia] R85 e R B H BT 1 22 41,
AN B SOGB4 | L I 3 S G S
4 HESRE

B 7 BRI QM AN T A A, R
H 2K B A2 BRI T . 20224F 1 A
26 H, W AR 2\ &) Immunocore 354t T 1 X TCR-T
ik, F TR IT AT D) B B30 7% 1 i 40 50 2 60 3K R o
TCR-T 5 CAR-TYTVE# B R R EHE A S
(149 T Ik C 200 L, A &/ 355 9% I o0 G T i 381 S R Y
AR B i 98 240 P 1 07 2%, 4B 3L 23 1 RO L I A BT AS [
(CAR-T R 7l () $E 5t Ji 72 240 o JI6 2% 1h0 & 1, 1ff TCR-T
A DARR [A] T MHC 431 2358 A e ] P05 v BY. 2022
2 H 28 H, B AL AT A R A IR A = 3R T Rk

[ 7# CAR-T J7 7% carvykti (751 5 & %8), H iR 97
BN R IAME IR TE 2 R PR BB, X R A K
CAR-T 41}l J7 ¥ 3K 45 FDA itk L. 20224E5 A
25 H, Dermavant Sciences 24 &) $i#tt_ L7 T 1 2CH JE
AN 24 Viama FLFE, X /2 25 455K FDA St dE i 15 5
Ak 2 [ B (4 40 F OB 7y 1 SR . 2022 4F 11 H 18 H,
Provention Bio 2~ ® R HfL T & 2K 1 T4 ¥ JR 9 25
Tzield (¥ F| Bk BT teplizumab), 57 #h T H gt x T 8
B R B T2, 2 T KRR R R T BB R s A
259, 2022412 H 1 H, Rebiotix 24 & 3RHL T 15 23K
F6 {5 3k W 4 25 W) Rebyota (RBX2660), 38 it B 45
2, v LAV 5 5 W TE AR D BT, FH T 3B YR M AR
IR RN BB Z I E RGBT ERIERREE K. N
DA BB 23kt nr LLE h, BR T &N TR S
HR AL, BRI QR M HER VA
AT DLIRAE N, 8 24 €0 ) 1 Rk B 78 D T, i
W2 B

2022 4F, FE 25 I B E B R (NMPA) Lt E
W7 49 FF 2, ML 2410 76 3K 25 BT T B, Ho
7= 5 254 19 3K, 3 87 245 30 3K, 635 27 30/ Tk
SV 3L S RE R A . (R R Y
i, 23 EUER BT 2558 B T CE IR R,
i BT AE IR AT IR A F] () PD-1/CTLA-4 Ui K
JEF H.HT (candonilimab) J3 5 ¥ 52 17 A HEHE T 16 34
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BB ) S B 1R T 250, AR R A ER i R Ak 1 PD-1/
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o KB T IR s ) I R 2 5 PR AR 241 S AR R )
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BT 25 AE — 25 — AN B, 10 35 T8 e SR I U7 1)
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