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Single-cell
j ; epigenomics
mononuclear cells i
SCeislets  Ready-made Data integration and
orprimary  microvessels functional validation to
h Pestnanui identify causal risk variants
tissue samples !

TIDMand
T2DM GWAS
Design drugs: Major regulators of
—Covmplnuticn, - Risicea IR
. Protection and ‘Tﬂ'g ted delivery d'uncuor\ such
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Increased B-cell survival,
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* Enhanced diabetes i
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Islets from healthy
donors and people

Bl- ~ % Bz B 4 foifF N engr 2 [5)
W p * BRI RT A 20T e A4 (1) % § & A Insulin preparations (short/ medium/ long
action) (2) % & % 4 % 832 8| Insulin secretagogues (3) %% & % X % & 474 Insulin sensitizers (4) § % 3
4| Gastrointestinal modulators (5) 4*-4 % ## % F $#3i& 39 $r4|#| Sodium-glucose transport protein 2
(SGLT2) inhibitor.
[1] *% § % %] Insulin preparations (short/ medium/ long action)
LR ZAMT R EEFEFLEELS FF A 0 Ao% TR P MRS BT R AT 18 ultra
rapid actlng 0% & % (Fiasp®) 2 &_rapid acting 7% ¥ % (Insulin aspart/ Ryzodeg®) ; 4r% Z & @4
BALEZTENER T FFYPRERFRL I E ZAUH{ > > - = 1~2 = 4 Insulin detemir
(Levem1r®),i+u? i (Bl e

t(h)  Duration of n  Additional notes
ction (h)

Ultra rapid acting 46 Allows flexibility inrelation
(bolus insulins)
Rapid acting spart, lispro 25
(bolus insulins) and glulisine
Short acting Human regular (U100, U500) 15 59
Intermediate acting Human Neutral Protamine 21 12-24
(basal insulin) Hagedomn
Long acting Degludec (U100,U200), detemir,  Mos tlype akless  16-42
(basal insulins) and glargine (U100, U300) insulins, except

including biosimilar insulins detemir (&14)
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[2] % § % 4 ;% 8 32#] Insulin secretagogues [7]

RIS E 2R RhEXR PV AR Lw )

(A)Sulfonylurea: Glibenclamide (Glyburide®), Glipizide (Glucotrol®), Gliclazide (Gliclax®)¥? Glimepiride
(Glimepine®) -

WAl TlEL gl Bmre 2 iash b o BB X A E LB o BIER . MA AR R E R o H Y

gliclazide £ glipizide 4p 2>+ % — * e sulfonylurea § > sl s FE & (7 * [8] o

(B) Meglitinide: Repaglinide (Novonorm®), Nateglinide (Starlix®)£? Mitiglinide (Glufast®) [9] -

WHl flEL g Bliwre 2% § % (49T Sulfonylurea, Meglitinide 7 ®#c]) o gk &5 q|+w

Hivh > g b fm’u i}&%%‘] T > HE R FRGEN o R B d N e A A AR R B

%]’9;‘5‘)}_7}’% 1 AI;YET:"J‘J.‘])%A o

O) 225 iu 5’3‘_’-’ ® Glucagon-like peptide-1 receptor (GLP-1) receptor agonist:

Exenatide (Byetta®), Lixisenatide (Adlyxin®), Albiglutide (Tanzeum®), Liraglutide (Victoza®) £? Tirzepatide

(Mounjaro®) [10] -

Al 'Ji%?f’“i*% Plmie ok f T v MAFEZ AR T 7 ’ I gfﬁf“’ FEIT

B AR o lﬁ.ﬂ‘h * g’ﬁ K fEeng it B E g—r L= TP 1—‘%'-‘!%'»33_ ’? 4 kU oo 4% BE: x5

T% 11 li ,51= PERE N _ff_' ¢ tirzepatide £ 2022 # 57 A b B H 00 o A RO

¥3F ¥ £ 3 i1 GLP-1 11 2 gastric inhibitory polypeptide (GIP) % 4+ (Bl = ) [11] »

Dosage Dosing Dosage Titration Time to Elimination
Frequency Recommended? Peak= Half-life=
Short-acting GLP-1 RA
Byetta® 5 mcg Twice daily Yes 2.1h 2.4h
(exenatide)® 10 meg
Adlyxin® 10 meg Once daily Yes 1-3.5h 3h
(lixisenatidep 20 meg
Long-acting GLP-1 RA
Trulicity® 0.75mg Once weekly Yes 48 h 5d
(dulaglutide)’ 1.5mg
3.0mg
4.5 mg
Victoza® 0.6 mgp Once dalily Yes 8-12h 13h
(liraglutidey 1.2mg
1.8mg
Ozempic® 0.25 mgt Once weekly Yes 1-3d 7d
(semaglutide injection) 0.5mg
1mg
Rybelsus® 3 mg® Once daily Yes 1h 7d
(semaglutide oraly* 7mg
14 mg
Bydureon BCise® 2mg Once weekly No 42-49 d¢ -d
(exenatide ER)?
D day(s), ER extended release, GLP-1 RA glucagon-like peptide 1 receptor agonists, h hour(s)
a Pharmacokinetic data taken from prescribing information
b Non-therapeutic starting dose for initial titration to reduce gastrointestina adverse effects
¢ Surface-bound exenatide is released initidly, followed by a slow release of exenatide from microspheres
d Exenatide concentrations fall below the minimal detectable |evel approximately 10 weeks after drug discontinuation

Bl= ~ # k3| & 9 GLP-1 agonist 2 # * #4g & [12]

(D)Dipeptidyl peptidase-4 (DPP-4) #r ] #|: Sitagliptin (Januvia®), Vildagliptin (Galvus®), Saxagliptin
(Onglyza®)## Linagliptin (Trajenta®) -

WAl L Plmrie &k & T A FEF A o T;E»%' METHE 2 5 M fbahplit* >0 25

R it XL |2 o DPP-4Frd| R A M A F Dt 5 v RIS € R 2 ﬁ? DPP-4 3/ [’* v oMo

GLP-1 i o t 26 2 12 » (e % A 4 5 24 | p » rﬂw— Ao BT o b RETHE § e

o a A R 30 kit DPP-4 Frql Al S9 IR by B0 4 RRESTTORG - TehiRiEd [13] 0 44 B i

# 12k *# (angioedema) ~ & L% > B ¢ saxagliptin € 3 4o % :Bh & (Blw ) [14] -
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Increased
Increased insulin "‘:‘:’f
Food intake Gl tract production ":ms: Ie’|
Release (GLP-1 & GIP)
G GLP-1and GIP fes \ ——
—_—
ol — 3
Decreased glucagon ' —_—
Pancreas release (GLP-1) Decrsasad
glucose
DPP-4 inhibitors ———]| DPP-4 Production
in liver
Inactive
GLP-1and GIP

Bz ~ DPP-4 #»’P#'If?‘ﬂl%“ﬁé Fr#] DPP-4 4 % GLP-1 > :& @ 3 58 GLP-1 12 2 GIP eni®®* [15]

[3] & § & % B &% 57#)] Insulin sensitizers

e § AR MBS T L 4 LA

(A) AMPK activators (Biguanides): Metformin °

Bl e § A AR L, ROTREL S o BB R g NGEIE G R T B 6 G F R SR P

M R T, M A o 4R Bl b S F 002 M & BI24 L2 glivr o

(B)PPAR-y agonist (Thiazolidinedione): Pioglitazone (Actos®), Lobeglitazone (Duvie®)¥? Rosiglitazone
(Avandia®) -

BBl MLEAL ) RS b, RO & o BB 7 g MUEAE G A ST £ L R TR

M R T o BB R E R AR H s RIBR G o LR BB R Y rosiglitazone % oo F R EH

[16] > B @h e T2 o

[4] % % 3 % & Gastrointestinal modulators

(A) a-Glucosidase: Acarbose (Acarose®), Voglibose (Basen®)¥? Miglitol (Glyset®) e

Yol 8 g A R X SO PEIT L 2 LR G i GLP-1 0 BRI AT L HE 0 MR Hok F 2 G
HE e 38 5 5 5 g Bl ivd ARG AR -

(B) Amylin derivatives: Pramlintide (Symlin®) o

WAL F o BT R R E ot AL L AEE [17] o B M R R Rk o

[514-8 § 8+ kT 3¢ P43 SGLT2 inhibitor (gliflozin) [18]

Canagliflozin (Invokana®), Dapagliflozin (Forxiga®), Empagliflozin (Jardiance®)#* Ertugliflozin (Steglatro®) /5
WAl BETRE N B CEATRENT I RAL ) (RIT ) - BB M B2 B TF > LR
CRBEET R o FIHT L AURA > A0 B S G R BRI o BlITR o ak B B E
DEM T E A A ARR LY R R GERARE BT & o

Vasoconstriction
afferent arteriole

1 Na*/Cl
delivery macula
densa
I

,”
o Clinical findings
/ ][Glum.:u] | Plasma glucose
N\ v | Body weight

.| 1 uric acid | Blood pressure
\EARCLN} | Plasma uric acid
| Glomerular hyperfiltration

Proximal tubular cell

Lumen Blood
E - |
b5
Glucese
¥
1 glucosuria
| SGLT2 inhibitor + natriuresis

Bl -~ SGLT2 #v'vvjljéfﬂj T% =% [19]
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7 if ¥ 3 incretin ( GLP-1 12 2 GIP)A i ™ " #7514 crf s, i % GLP-1 agonist 12 2 DPP-4 Fr 4| 2
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A L A (1) -

Defects

(8) Gastrointestinal tract

= 1 Incretin effect

Therapeutic options:
« GLP-1 receptor agonist
- DPP-4 inhibitor

(9) Inflammation

Defects
+ T Chronic inflammation

Therapeutic options:

+ GLP-1 receptor agonist

= SGLT2 inhibitor

- Anti-inflammatory agents

- GLP-1 receptor agenist and
SGLT2 inhibitor

(12) Pancreatic amylin (IAPP)

(7)Brain
(3) Adipose Defects
tissue «Impaired appetite
regulation
(4) Skeletal « T Sympathetic tone
muscles. - 1 Dopamine activity
Therapeutic options:
+GLP-1 receptor agonist
(5) Liver - Dopamine agonists
Defects
= T Insulin resistance
Therapeutic options:
« Metformin
« Thiazolidinedione

Hyperglycaemia

/ Therapeutic options: -
« GLP-1 receptor agonist | e

N

Defects
= IAPP deposition
in pancreas

Therapeutic options:
« Future therapeutic target

(1) B cells

Defects

Therapeutic optlons:

« GLP-1 receptor agonist
+ Insulin

+ Sulfonylurea

+ Meglitinides

- DPP-4 inhibitor

(6) Kidney

Defects

« T Glucose reabsorption
including SGLT2
hyperexpression

+ T Inflammation and fibrosis

Therapeutic options:

+SGLT2 inhibitor

« Non-steroidal selective MRA

(@) acells

Defects
~acells incduding
T glucagon

Therapeutic options:
+GLP-1 receptor agonist
« Amylin analogues

- DPP-4 inhibitor

(10) Immune function

Defects
« Immune dysregulation

+ Immune modulators
* SGLT2 inhibitor

orboth

Defects

« Abnormal emptying

« Gutdysbiosis

« T Glucose absorption

Therapeutic options:

+GLP-1 receptor agonist

- DPP-4 inhibitor

«a-glucosidase
inhibitors

- Amylin analogues

- Metformin

(11) Stomach or small intestine,

D)

SRS EE LU IEREE ELA0

(T=increase. l=decrease. DPP-4=d1peptidyl peptidase 4. GLP-1=glucagon-like peptide-1. IAPP=islet amyloid
polypeptide. MRA=mineralocorticoid receptor antagonist. SGLT2=sodium-glucose co-transporter 2)
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Ozempice® Saxenda®

L4 Semaglutide Liraglutide

HRAHX  weekly daily

B R Weight reduction, Weight reduction
DM control

=4 R Nausea, vomit, diarrhea, Nausea, vomit, diarrhea,
constipation constipation

wEHE | 14.9% of body weight | 9.2% of body weight

5

Dulaglutide
weekly

DM control

constipation

M@A3¢
Trulicity®

143 R GLP-1 7 i &, DPP-4 1 & 0 2 SGLT2 #1305 WL T fF ehie® o d 0
SRR R E DT N E o Bpd o & S0
2o fe £ F] 5B
HETPETRER A 53’5!?211}’\ RE M AR R e 8 48 ”“‘"K" 47 e g 0 F]PLECE
i 2020 & 8 * %8 GLP- 1 m,u;},ﬂ
F%r;;—"*rsﬁ&)%—v)%—vé‘ * AR )
EEFERICKHORERREE o PP ER Ozempic® = Wegovy® (= i»» %_Semaglutide)
2022& 11 * 3] 2023 # 3 * “”5
moE

I I3

% AL KAe A
N

Fh X FARGS
’.%\m&%{

Nausea, vomit, diarrhea,

| 3.2% of body weight
(upon using for one year) ( upon using for one year) (upon using for one year)
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b BB LR [20,21] 0 0 H 5§ LY (Saxenda) £ 5154 S S §RE (TFDA)
R TR c ALY D LBERERF Y AR A Y5 ¢ Semaglutide (Ozempic®) 2.4mg
Liraglutide (Saxenda®) 3mg ~ Dulaglutide (Trulicity®) 1.5mg °

TR L Bt Fp 4 0 ik fr® 2L PGS £ B FDA F 2 BT i MRk o
AL Rk > IRF F o Y EAPB 2 R ITH U2 4'iﬁf1"% Frga AROELTRL G ¥ A
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(non-small cell lung cancer, NSCLC) A B ¥ L pfEsg o @ £ A4 4 & F]3 £ 4 (epidermal growth factor
receptor, EGFR) A FI R H { £ 1 ¥ wiepit chEd 8 R 7] > w4558 A~ Fﬁ‘ S AR B LA
Foo g FIEGFR 2 2% 0 { g4 B AR 1 T SR Fy WA BB IR e 2 BT 1
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BF L EGFR AFIRF =30k 198 4 4 4 R ¥ (EGFR exon 19 deletion) 12 2 3 4 3t #H kg 5
21 s8R % (EGFR exon 21 L858R point mutation) > ¢ = & % %% 2 8 5 ik “75 EGFR % %785 - 90%
(]:g]__ )2,4 °

Domains < Extracellular Domain I ™ ] Intracellular Domain
. Ligand Ligand Tyrosine Kinase Autophosphorylation
Functions Binding Binding Domain Domain
EGFR 1| 2.4 | 5.7 8-12 13-16 | 17 18-24 25.28
Exons
———————— N
_____ ~
e ~
_____ ~
_____ N

_____ N

Exon 18 Exon 19 Exon 20 Exon 21
(Amino Acids) | (688 - 728) | (729 - 761) (762 - 823) (824 - 875) Exon 22 - 24

2 3 1 3
Mutations ex19del ex20ins T790M L858R
|

Associated with resistance to 1%t and 2" generation TKls
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it % ik jpcpe $r4 ) (tyrosine kinase inhibitor, TKI) #_4* %+ NSCLC % F3tiza f8 EGFR R 418 B
ok o p 2000 3‘%” % — & TKI £ 4 Gefitinib + # {5 > = 5 7 TKI ¥ i * % NSCLC ,&i%.“
EGFR 2 % crisf » ¥ 2 FIRAFIZ S A4 chfnlEld > HFHF B 453 b2 RhTKL» 408 = & TKI
Osimertinib ¥t#w EGFR T790M 7R % > 11 & & gz ? % v & TKI $+#EGFR C797S 02 % (Bl = )>
6.7.8 1‘,% T hutEA AR L EGFR R ¥ 0 B 4 F£ L% = I _NSCLC %"“ + 3 EGFR ¢ &3 20 & »
% % (EGFR exon 20 insertion) * % 4 # % ) 2 -4%>>% - &% 4 EGFR *} ¥+ 20 #~ 2% HNSCLC & %
€020 7 40 it &4 i B %2 (platinum-based chemotherapy) ¥ 5 % — &UsH > 54 > w4 3ma &= B p 'E
BmE DA T & it (progressive disease)’ o 11 P 7w bk iRk 2% T Y B T ?ﬁ - ~ = 2 ehEGFR
TKIs » 4 Afatinib ~ Erlotinib & Gefitinib ¥+ EGFR “t 3+ 203 » 2 % F & ¥ » F &5 (response
rate) %) 10% » 7 s & & 1 13 5 (progression-free survival, PFS) &%) 1 - 3 IL% ' 5 @ % = " EGFR TKI
Osimertinib Fleds W5 25% @G EGFR R ¥t & 6 e £ * o35 %1117 o 1 EGFR 3

ﬁgr ;P TES 204 REENAFIRR R 46~ 3-21 B3 A R TEER
i§ ' A Z & 2L EGF % ligands { e #F F @™ 25 iy > &2 H 8 EGFRTKIs P 5% &30 f1%
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First generation EGFR tyrosine kinase inhibitors: Quinazoline-based, reversible

\O/\/O N\j 0 N\ﬁ
/O\/\O ~N (\N/\/\O =N
HN\©// o\/J HN\CECI
Erlotinib (1) Gefitinib (2) F
FDA: Nov. 18, 2004 FDA: Jul. 13, 2015

Second generation EGFR tyrosine kinase inhibitors: Quinazoline-based, irreversible
»
o} N (‘D N
| 0 N O o N
/NNLH _N N \/\\‘)LH _N

HN Cl HN Cl
Afatinib (3) \©:F Dacomitinib (4) \QF

FDA: Jul. 12, 2013 FDA: Sept. 27, 2018
Third generation EGFR tyrosine kinase inhibitors: Indole pyrimidine-based irreversible

i 53
4 NH NH
=¥saWliags¥igt
N/ ~ ~
Osimertinib (5) Maobaocertinib (6)
FDA: Nov. 13, 2015 FDA: Sept. 15, 2021

(Bl=) &+ EGFR it 4 Beigcprdrd] a4 o

ZRAZETF)F XS 203 > RPioFehdk
Mobocertinib (TAK-788, & & & EXKIVITY) &4 Osimertinib i £ 4k 5 A # > {1 * 1‘#/'9: %
(structure-activity relationship) B % <377 EGFR “t &8+ 2036 » R % é%#” - B AV Y B
e S kaglic Y ﬁi;‘;&ﬁﬁ »’F#' |#] - Mobocertinib i & EGFR C797 ihi= ¥ 2} = & i étlg » 2] 2 = MG ne
B A PR T PR B Fepmipa e B0 12 o BF A% H EXCLAIM ¥ » 2% ﬁ‘ﬁ 65% & =+
3%%& A 6% ALARE R EEALPLARHRLE z’v’v% Wi EGFR 2 %8 b ' %3 - £
BEZ WAL ET % J{ BE e SEE T NP FEH TG TSP B R D EGFR i

+ 204& » R % NSCLC = # g % > & * Mobocertinib % L3 f# & (objectlve response rate, ORR) 5 28% >
¢ ki3S PR (progression free survival, PFS) 3 7.3 B ® » @ Mobocertinib £_Z it * %% — 5%
2GR ERERS L P REFY (B=2)>° - Mobocertinib P # ¢ G2 W a FFEFFIEE (FDA) % &

\1“

a3 2021 F 9% A > T UT PRI U H o

Clinical trials investigating EGFRex20ins inhibitors in EGFRex20ins mutant advanced NSCLC.

Amivantamab Mobocertinib Sunvozertinib CLN-081 Poziotinib Osimertinib
N. of patients 81 114 52 39 115 25
ORR 40 % (BICR) 28 % (BICR) 40 % 41 % 15% 28 %
DOR 11.1m 155m 59m NR 7.4m 53m
mPFS 8.3m 7.3m NR 12m 4.2m 6.8 m
Major Toxicities 86 % Rash (0 % G3 + ) 91 % Diarrhea (21 % 50 % Diarrhea (5 %
66 % Infusion reaction (3 G3+) G3+) 74 % Rash (0% G3 + 79 % Diarrhea (25% 72 % Diarrhea (2 % G3
% G3 +) 45 % Rash (0 % G3 +) 40 % Rash (0 % G3 + ) G3+) +)
) 27 % Diarrhea (0 G3 60 % Rash (28 % G3 40 % Fatigue (0 % G3 +
+) +) )
25 % Paronychia (0 52 % Stomatitis (9% 40 % Rash (0 % G3 +)
% G3 + ) G3+)
Dose Reduction 13 % 25% 16 % 13 % 68 % 21
Drug 10 % 17 % 6 % 3% 10 % 8%
discontinuation
Study Reference Park et al. JCO 2021 Zhou et al. JAMA Janne et al. ASCO Yu et al. ASCO 2022 Le et al. ASCO 2020 Zwierenga et al. Lung
Oncol 2021 2022 Cancer 2022

EGFR: epidermal growth factor receptor; ex: exon; ins: insertion; NSCLC: non-small cell lung cancer; N: number; ORR: objective response rate; DOR: duration of
response; mPFS: median progression free survival; G: grade; m: months; NR: not reported.

(Bl=z)p#ie7¢ cnEGFR M 83 2046 » R RTA 7 7 5k 2
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2. Passiglia, Francesco et al. “Optimizing diagnosis and treatment of EGFR exon 20 insertions mutant

NSCLC.” Cancer treatment reviews vol. 109 (2022): 102438.

3. Zhou, Caicun et al. “Treatment Outcomes and Safety of Mobocertinib in Platinum-Pretreated Patients With
EGFR Exon 20 Insertion-Positive Metastatic Non-Small Cell Lung Cancer: A Phase 1/2 Open-label
Nonrandomized Clinical Trial.” JAMA oncology vol. 7,12 (2021): e214761.

4. Wang, Jun et al. “Discovery of mobocertinib, a new irreversible tyrosine kinase inhibitor indicated for the
treatment of non-small-cell lung cancer harboring EGFR exon 20 insertion mutations.” Medicinal chemistry
research: an international journal for rapid communications on design and mechanisms of action of
biologically active agents vol. 31,10 (2022): 1647-1662.
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350,21 (2004): 2129-39.
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cell lung cancer.” Nature reviews. Cancer vol. 10,11 (2010): 760-74.
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