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Compounds

 «-Copaene -033 017 -079 | 0.02 -049 0.1
‘7Cumoscl 052 013 | -026 051 -008 | 0.377
[ Cedryl acetate 001 | 025 -065  0.15 -013 | 0.61
‘ y-Eudesmol -029 02 -081 053 -032 04
‘ Spathulenol -0.42 -028 | -068  0.28 -036 | 0.06
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Toxicity parameter a-copaene Carnosol Cedryl acetate udesmol Spathulenol
AMES toxicity No No No No No
M. tolerated dose (human) -0.302 Lo ~0207 0055 0077
(log mg/kg/day)
hERG I inhibitor No No No No No
hERG II inhibitor No | No No No No
Oral Rat Acute Toxicity (LDS0) (mol/kg) 1644 2192 1646 1681 1687
Hepatotoxicity No No No No No
Sk Sensitsation No e Yes Yes Yes
Minnow toxicity (log mM) 0128 ~0.636 0525 0842 16
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Van der waals Electrostatic energy Polar solvation SASA energy Binding free

energy (KJ/mol) (K3/mol) energy (KJ/mol) (K3/mol) energy (KJ/mol)
* Carnosol 57564 ~11.084 42464 -7722 ~33.906
Cedryl 20145 2345 23960 -2968 1498
acetate
‘ Spathulenol | ~7.799 0376 | a20m i e
‘ a-Copaene | ~58857 ~0730 26847 -8.127 ~40.867
‘ y-Eudesmol | ~90.186 -3361 33535 ~11.055 ~71.067
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Ligands

a-Copacne

Carnosol

Cedryl

acetate

y-Eudesmol

Spathulenol

Binding free

energy AG
(kcal/mol)

No. of
H-bonds

H-bonds and No. of other

interacting interactions
residues

= 12

Gluds 10

Asnl51 8

Other interactions
and numbers

Pi-sigma (1), Alkyl and Pi-
alkyl (11)

Pi-sigma (2), Pi-Pi
T-shaped (1), Alkyl and Pi-
alkyl (7)

Alkyl and Pi-alkyl (8)

Pi-sigma (4), Alkyl and Pi-

alkyl (4)

Unfavorable Donor-Donor
(1), Alkyl and Pi-alkyl (7)

Other interaction
and interacting
residues

Ala64 (4), Trp63 (2),
Trp231 (1), Trp34l (1),
Tyr156 (4)

Ala64 (2), Trp63 (5),
Trp231 (1), Tyrl56 (2)

Ala64 (1), Phel57 (1),
Tep63 (1), Trp231 (2),
Tyr156 (3)

Ala64 (1), Trp63 (1),
Tep231 (1), Trp34l (2),
Tyrl56 (3)

Ala6d (1), Prol55 (1),
Trp63 (2), Trp341 (1),
Tyrl56 (3)
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Compounds  Lipinski Ro5 Molecular weight HBD clogP BBB Bioavailability
(g/mol) score score
a-Copaene Yes; 1 violation: 20435 430 000 126 055
MLOGP>4.15
‘ Carnosol Yes; 0 violation 33042 42869 6676 384 ‘ 055
Cedryl acetate Yes; 0 violation 264.40 398 2630 453
055
y-Eudesmol 360 2023 439 055
Yes; 0 violation 22237
Spathulenol 326 2023 439 055
Yes; 0 violation 22035
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Venus-KRAS Venus-KRAS Venus-KRAS Venus-KRAS

Receptor Agonist AUC Rate k(s™) Fold-change from baseline pICso
GLP-IR GLP-1 1,088 £ 199 ¢ 0,003 £ 0.0003 (5 ‘ 023 £ 001 7.95 £ 0.07 )
‘ GLP-1/GIPR e 7268 £ 360 (" 0,001 £ 8.7e% (" ‘ 016 £ 0.02 7.54 £ 0.04 "
" GIPR GIP 2073 £ 225 0.0006 £ 53¢ (45" ‘ ~0.07 £ 002 4" 732+ 0.112
‘ GIP/GLP-1R o 4152 £ 363 (¢ 0,001 £ 8.1e* )< ‘ 011 £02 o 7.56 % 0.04 ("

The mean + SEM is shown from at least three independent experiments (the number of experiments is shown in parentheses) performed in triplicates. The area under the curve (AUC) is
expressed as the net change in BRET ratio x seconds. pICso refers to —log ICso/M. The Eygy value indicates the maximum BRET signal expressed as fold-change from baseline.
P < 0.001.

"P < 0.005.

P <001

P < 0,05 significantly different from wild-type GLP-IR.

P < 0.001.

P < 0.005.

P < 001

"P < 0.05 significantly different from wild-type GIPR.

P < 0.001 significantly different from chimeric GLP-1/GIPR.





OPS/images/fphar-16-1519145/fphar-16-1519145-g010.gif
u M\M WMMUM





OPS/images/fphar-16-1519145/fphar-16-1519145-g006.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g007.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g008.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g009.gif
=

5!:-:‘

%,E





OPS/images/fphar-16-1519145/fphar-16-1519145-g002.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g003.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g004.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g005.gif





OPS/images/fphar-16-1519145/fphar-16-1519145-g001.gif
R e e

e |

S

[T prer——






OPS/images/fphar-16-1519054/inline_6.gif
OD g andard





OPS/images/fphar-16-1519054/inline_5.gif
D,
imple





OPS/images/fphar-16-1519054/inline_4.gif
Cstandard





OPS/images/fphar-16-1519054/inline_3.gif
OD g andard





OPS/images/fphar-16-1519054/inline_2.gif
OD,
) sample





OPS/images/fphar-16-1519054/inline_1.gif





OPS/images/fphar-16-1519054/fphar-16-1519054-t003.jpg
Biotransformation

MS/MS

fragments

Mol Loss Rha and H20 CI5H1006 285.0404 31.683,32.332,34.313,34912 259,179,151 astilbin,
quercitrin
Mo2a Loss Rha and H20 and O-methylenation CI5HS07 299.0197 31516 285,193,155 astilbin,
quercitrin
Mo3abedef | Loss Rha and H20 and Oxidation and Cl6H1207 315051 15701 289,271,242 astilbin,
methylation quercitrin
Modabe Loss Rha and H20 and Di-hydroxylation | CISH1008 317.0302 21561 289,212,193 astilbin,
quercitrin
Mosabe Loss Rha and H20 and Glucuronidation C21H18012 4610725 19513 449,341,303 astilbin,
quercitrin
Mo Loss C15H1609 and Oxidation and C16H1207 155.035 32.565 151,137,107 astilbin,
methylation quercitrin
Mo7 Loss CISH1609 C6H603 125.0244 31.683,3233234313,34912 116,112,107
Mo Loss Rha CI5H1207 303.0510 31.683,32.332,34.313,34912 285,151,125
Mo9abedef | Loss Rha and O-methylenation Cl6H1408 333.0409 5788 291,179,161
M0 Loss CI5H1609 and Oxidation and C6H806 | C12H14010 317.0656 3353 229,185,141
Mil Loss Rha CI5H1007 3010353 36,511 287,248,175
Mi2 Loss Rha and loss 2H CI5HS07 2990197 36,511 287,271,192 quercitrin
Mi3abedefg | Loss Rha and and Oxidation and methylation | C16H1208 3310459 9.807 301,269,221 quercitrin
Midabedef | Loss Rha and Hydroxylation CI2H14010 3170514 36271 299,287,269 quercitrin
Misabe Loss Rha CI5H1206 287.0561 35.695,36.810,38.009 269,151,107 engeletin
Mi6abedef | Loss Rha and O-methylenation CI6H1407 317.0666 22976 287,179,135 engeletin
Mi7abed | Loss Rha and Sulfate conjugation | cisHnoss 367.0129 23292 339,303,289 engeletin
Migabed | Loss Rha and Glucuronidation | camon2 463.0882 35.828,37.093,38.375 433,317,299 engeletin
Miabedef | Loss Rha and H20 and O-methylenation Cl6H1206 299.0561 35.861,37.110,38.392 269,179,116 engeletin
M20 Loss Rha and H20 CI5H1005 269.0455 35.695,36.810,38.009 175,151,107 engeletin
M2labe Loss Rha and H20 and Glucuronidation C21HI8011 4450776 16.459 429,380,225 engeletin
M2 Loss C15H1607 and Oxidation and C6HS06 | CIZH14010 317.0656 35,845 299,269,178 engeletin
M23 Loss CI5H1607 and Oxidation and C7H804 155035 31350 151,137,125 engeletin
methylation
M24 Loss CI5H1607 C6HG03 1250244 35755 116,112,107 engeletin
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RT (min) Adduct MS/MS(m/z)

[M-H]-
Fl neoastiblin | 3193 449.1089 303, 285, 177 -L11
F2 astilbin | 3256 449.1089 303, 285, 177 222
F3 neoisoastiblin ‘ 3451 449.1089 303, 285, 177 222
F4 isoastiblin | 35.14 449.1089 303, 285, 177 ~L11
F5 engeletin ‘ 35.89 4331143 339, 287, 269 461
F6 [ quercitrin ‘ 36.70 | 447.0936 343, 301 | 671
F7 neoisoengeletin ‘ 3699 4331143 339, 287, 269 461
F8 isoengeletin ‘ 38.19 | 4331143 339, 287, 269 692
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RT (min) Adduct MS/MS(m/z) Error (ppm)

[M-HI-
ct Shikimic acid C7HyOs 401 173.0459 155,133, 111 231
c2 succinic acid CiHO, 694 117.0191 112,103 17
c3 protocatechuic acid CHO4 139 - 153.0192 141, 119, 109 653
c4 Catechin Ci5H1,0g 1879 | mom 179, 151, 137 138
o procyanidin B CioHasOr2 | 2019 | s 451,289, 137 7 519
C6 Syringic acid acetate CiHpOg 2284 | om0 218,195, 179 8.36
o epicatechin Ci5H1306 2383 289.0722 179, 151, 137 | 298
cs 4-o-caffeoylshikimic acid CigHiO 2455 | xsom 291,179, 135 119
[¢] 5-0-caffeoylshikimic acid CieHi60s 2616 335.0772 291,179, 135 298
clo cinchonain Ta CaiHOs 3066 451.1036 433,341, 303 222
cn neoastiblin CaHuOu | 3204 449.1089 303, 285, 177 -1n
cr2 astilbin CaiHxOp 3269 | woase 303, 285, 177 | 222
ci3 neoisoastiblin CaHpOpy 3461 449.1089 303, 285, 177 222
cu isoastiblin CaHnOpy 3522 | sy 303, 285, 177 -1
c1s engeletin [ cabuon | 3599 433.1143 339, 287, 269 461
ci6 quercitrin CaHxOu | 3679 | aaosss 343, 301 671
cr7 cinchonain Ib CayHaOs | 3688 451.1036 433,341,303 443
cis neoisoengeletin CaHxO 37.07 Lo 339, 287, 269 461
c19 isoengeletin CaiHyOp 3825 4331143 339, 287, 269 692
c20 naringenin CisH,05 4015  en 177, 151, 125 -3.68
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Modulator name Country Condition Number of Time taken Effects

treated patients
Fingolimod (Dumitrescu United States of MS None Adults: one 0.5 mg capsule, orally, once daily
etal, 2023) America Pediatric with body weight <40 kg: one 0.25 mg capsule, orally, once
European Union daily

Pediatric >40 kg: one 0.5 mg capsule, orally, once daily

Siponimod (Dumitrescu United States of MS None Adults: one 2 mg tables, orally, once daily. genotypes

etal, 2023) America CYP2C9*2*3 or 1*3: 1 mg daily.
European Union Titration: over 5 days, from 0.25 mg qd to 1.25 mg qd

Ozanimod (Dumitrescu United States of MS None Adults: one 0.92 mg capsule, orally, once daily

etal, 2023) America Titration: over the course of 7 days, from 0.23 mg qd t0 0.46 mg qd
European Union

Ponesimod (Dumitrescu United States of MS None Adults: one 20 mg tablet, orally, once daily

etal, 2023) America Titration: over the course of 2 weeks, from 2 to 10 mg qd

European Union

Fingolimod (Golan et al, | Israel MS 21 None Enhanced BDNF secretion from T cells
2019)
Fingolimod (Fu et al,, 2014)  China Acute ischemic 2 0.5 mg/day orally for | Fingolimod recipients had lower

stroke (AIS) 3 days circulating lymphocyte counts, milder

neurological deficits, and better recovery
of neurological functions

Fingolimod (Liantao et al, | China AlS 90 0.5 mg/day orally for |~ At 90 days post-treatment, the National

2019) 3 days Institutes of Health Stroke Scale (NIHSS)
score and modified Rankin scale (mRS)
score in the fingolimod group were
significantly lower than those in the
control group, while the Barthel index (BI)
was significantly higher

Fingolimod (Tian et al, China Al 16 0.5 mg/day orally for | Fingolimod combined with alteplase

2018) 3 days improved early clinical outcomes at 24 h
and mRS distribution at 90 days, reduced
perfusion lesions, suppressed infarct
growth, enhanced anterograde
reperfusion, and prevented retrograde
reperfusion failure

Fingolimod (Zhu etal,, 2015) | China Al 47 0.5 mg/day orally for | Reduced circulating lymphocytes, smaller
3 days lesion volumes, less hemorrhage, and
attenuated neurological deficits as
measured by the NIHSS score. No serious
adverse events were observed in any

patients
Fingolimod (Berry et al,, United States of ALS 2 0.5 mg/day orally for | No serious adverse events were observed.
2017) America 4 weeks Circulating lymphocytes decreased

significantly in the fingolimod
group. Additionally, nine immune-related
genes, including forkhead box P3 and
€D40 ligand, were significantly
downregulated in the fingolimod group
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Modulator name

Condition treated

Time taken

Effects

Fingolimod (Choi et al.,
2011)

Fingolimod (Smith et al.,
2018)

MS, Experimental
autoimmune encephalo
myelitis (EAE)

MS, EAE

Mice ip, 3 mgkg

Female Mice Oral gavage

1 mg/kg

A week

Daily, until termination of
the experiment

Fingolimod has been shown to
alleviate symptoms in the EAE
model, potentially through its
action on the SIPRI receptor
located on astrocytes rather
than on neurons

Significantly ameliorated brain
tissue atrophy in the
cerebellum and striatum

Ponesimod (Zhu et al,
2023)

Fingolimod (Rolland et al.,
2013)

Fingolimod (Rolland et al.,
2017)

SEW2871 (Rolland et al,
2017)

Siponimod (Zhang et al.,
2023)

Siponimod (Bobinger et al,
2019)

SEW2871 (Iwasawa et al.,
2018)

SEW2871 (Ichijo et al,,
2015)

LASW1238 (Brait et al.,
2016)

Siponimod (Huang et al.,
2022)

Fingolimod (Hasegawa
et al, 2010)

SEW2871 (Hasegawa et al,,
2010)

Fingolimod (Doi et al,
2013)

Fingolimod (Motyl et al.,
2018)

Fingolimod (Zhao et al,,
2017)

Fingolimod and SEW2871
(Pépin et al,, 2020)

Fingolimod (Miguez et al.,
2015)

Fingolimod (Potenza et al.,
2016)

Siponimod (Cuzzocrea
et al, 2018)

CYM-5442 (Zhang et al.,
2022)

Fingolimod (Mencl et al.,
2014)

AD, 5XFAD mice

ICH

GMH

GMH

ICH

ICH

tMACO

Unilateral common carotid
occlusion (CCAO) and
permanent MACO

tMACO

tMACO

tMACO

tMACO

AD

PD

6-OHDA induced PD

Rotenone induced PD

PD

HD

ALS

TBI

TBI

TBI

Male mice

Male and female
Mice

Oral gavage
30 mg/kg

Male mice ip, 1 mgkg

Male rat

Male and female
rats

ip., 0.25 or 1.0 mg/kg

Male and female
rats

5 mg/kg

ip, 1 mgkg

Mice ip, 0.3 or 3 mgkg

50r 1.5 mgkg

Mice

5 mg/kg

Male mice 3 or 10 mg/kg

Mice ip. 0.6 mg/kg

Rat ip, 0.25 or 1 mgkg

5 mg/kg

Mouse, Primary
cortical neurons

1-100 pM

Male mice

ip, 1 mgkg

Male mice ip, 0.5 or 1 mg/kg

Male mice Oral, fingolimod

1 mg/kg; SEW2871
20 mg/kg

Male mice ip, 0.3 mg/kg

Female and male
‘mice

0.1 or 1 mg/kg

ip, 1 mg/kg

Mice ip. 3 mgkg

Mice Intravenous injection

1 mglkg

Once a day for 4 weeks

1 h after ICH-induction or
daily administrations (1h,
24h, and 48 h after ICH-
induction)

1, 24, and 48 h after GMH

1,24, and 48 h after GMH

30 min, 24 h and 48 h
after ICH

30 min after ICH or 30 min,
24h and 48 h after ICH

3or 7 days

7 days

Once

From day 3 after MACO to
end of the experiment

Once

Once

3h

Daily for 10 consecutive
days

Daily for 21 consecutive
days

Daily for 28 consecutive
days

Daily for 14 consecutive

days

Every 4 days for 12 weeks

‘Three times a weck until the
end stage of the discase

1 h and 4 h after trauma

Daily

Once

Reduced the levels of TNF-a
and CXCLI10; increased the
level of IL-33; and improved
spatial memory

Mice: decreased expression of
ICAML, interferon y, and
interleukin-17

Rat: reduced spatial and motor
learning deficits, brain atrophy
and neuronal cell loss at

8-10 weeks after ICH.

Activates the SIPR/Ak/
Racl signaling pathway;
alleviates cerebral edema,
reduces blood-brain barrier
permeability, and improves
long-term neurological
damage and behavioral deficits
in rats

Significantly enhanced long-
term neurocognitive function,
reduced brain tissue loss, and
decreased brain water content

Reduced brain tissue volume
loss, edema, and long-term
atrophy; inhibited neuronal
degeneration; and improved
neurological function

Reduced perihemorrhagic
edema, improved neurological
deficits, and minimized weight
loss

Increased the number of
leptomeningeal collateral
arteries, enhanced cerebral
blood flow, reduced infarct
volume, and improved
neurologic function

CCAO: SIPRI expression
colocalized with endothelial
call markers in the
leptomeningeal arteries and
significantly increased on the
side of the CCAO.
Additionally, SIPRI selective
agonists markedly enhanced
cerebral blood flow (CBF) and
dilated the diameter of
leptomeningeal collateral
vessels. pMACO: Reduced
infarct volume and improved
functional recovery.

10 mg/kg demonstrated a
significantly smaller infarct
volume compared to both
3 mg/kg and the vehicle group

Siponimod improves recovery
of neurological function

Significantly reduced infarct
volume and improved
neurological scores at 24 and
72 h post-MCAO compared to
the vehicle group

Significantly reduced infarct
volume and improved
neurological score at 24 and
72 h after MCAO compared
with the vehicle group

Enhanced the expression of
brain-derived neurotrophic
factor (BDNF) in neurons

Fingolimod enhanced
locomotor performance by
activating the pro-survival
enzyme Akt kinase and
promoting the
phosphorylation of BAD
proteins, thercby potentially
protecting mitochondria
through the reduction of pro-
apoptotic signaling

Fingolimod significantly
alleviated motor function
deficits in both PD mouse
‘models, reduced the loss of
tyrosine hydroxylase-positive
neurons in the substantia
nigra, decreased striatal
dopamine and its metabolite
levels, maintained ERK
phosphorylation levels, and
reduced cleaved caspase

3 expression

Protects against the loss of
dopaminergic neurons and
motor deficits, and
demonstrates the ability to
prevent neurcinflammation,
including the activation of
astrocytesand microglia, as well
as the reduction of BDNFlevels
in key brain regions assacited
with motor functions

Ameliorated long-term
memory deficits and dendritic
spine loss in CA1 hippocampal
neurons, prevented astrogliosis
and overactivation of nuclear
factor kappa beta (NF-kB)
signaling in the R6/

1 hippocampus, reduced
tumor necrosis factor alpha
(TNFa), and increased cAMP
levels while promoting the
phosphorylation of CREB and
RhoA in the hippocampus

The drug improved the
neurological phenotype and
extended survival, which was
associated with significant
‘modulation of
neuroinflammatory and
protective genes (CD11b,
Foxp3, iNOS, IL 1B, IL 10,
Argl, and Bdnf) in the motor
cortex and spinal cord of the
animals.

Exhibited anti-inflammatory
and immunomodulatory
effects in TBI mice, inhibited
astrocyte and microglial
activation, reduced cytokine
release, reversed the decline in
adhesion factor expression,
and suppressed T-cell
activation by decreasing CD4*
and CD8" expression, thereby
reducing the area of brain
damage and preserving the
‘normal structure of brain
tissue

Significantly reduced brain
edema and neurological
deficits, while also transiently
inhibiting lymphocyte
migration without causing a
sustained reduction in
Iymphocyte levels

Significantly reduced the
‘number of circulating
Iymphocytes and attenuated
immune cell infiltration into
the damaged brain
parenchyma, but did not
reduce the extent of brain
injury or improve neurological
deficits
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Algorithms uation Criteria
ROR ‘ ROR = ad/b/c lower limit of 95% CI > 1, N > 3
‘ 9SG = PR er S
PRR ‘ PRR = a (c+d)/c/(a+b) | PRR22, ¢ 2 4,N 23
i X = [(adbe2)(asbrerd)[(asb) (c+d) (a+0) (brd)]
BCPNN 1 1C = logaa (asbrerd) (avo) (asb) | 1C025 > 0
i 95%CI = E (IC) + 2V(IC)0.5
MGPS | EBGM = a (a#brcrd)asc)/(ash) EBGMOS > 2

Abbreviation: a, number of reports containing both the target drugand target adverse drug reactions b, number of reports containing other adverse drug reaction of the target drug; ¢, number of
reports containing the target adverse drug reaction of other drugs; d, number of reports containing other drugs and other adverse drug reactions. 95%Cl, 95% confidence interval; N, the number
of reports; x2, chi-squared; IC, information component; 1025, the lower limit of 95% CI, of the IC; E (IC), the IC, expectations; V(IC), the variance of IC; EBGM, empirical Bayesian geometric
mean: EBGMO5. the lower limit of 95% CI. of EBGM.
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Target ADE: Other ADEs tal
Insulin glargine a b | Asb
Other drugs c d ‘ crd

Total atc b+d atb+crd

Abbreviation: ADEs, adverse events; a, number of reports containing both the target drug and target adverse drug reactions b, number of reports containing other adverse drug reaction of the
S i . sieeinlies ol BAbaots conMBAIEE the et siiaiie e siotiin oL SiBer it i Difbor ol ranio ialsining aler et an i ol sductse dnic eastiond.





OPS/images/fphar-16-1563238/fphar-16-1563238-g003.gif
—
voam

Time to event onset{days)






OPS/images/fphar-16-1563238/fphar-16-1563238-g002.gif





OPS/images/fphar-16-1563238/fphar-16-1563238-g001.gif
e e E——— E






OPS/images/fphar-16-1563238/crossmark.jpg
©

|





OPS/images/fphar-16-1519054/math_2.gif
O sampte ~ e 1

= e ek _ Tl

XOD sctivity (U/8) = {arextinction coeficet Ve
1

X Optical path x Reaction time CProen (2





OPS/images/fphar-16-1519054/math_1.gif
2 dsam
Cs (ol /L) = S5 ¢ €

[0





OPS/images/fphar-16-1519054/inline_9.gif
Cprotein





OPS/images/fphar-16-1519054/inline_8.gif
Via
imple





OPS/images/fphar-15-1499142/fphar-15-1499142-g007.gif





OPS/images/fphar-15-1499142/fphar-15-1499142-g008.gif





OPS/images/fphar-15-1499142/fphar-15-1499142-g009.gif





OPS/images/fphar-15-1499142/fphar-15-1499142-g003.gif
A

o

i
1

@
JLeS——

G G

LSS S ESTS

oy e - Moo o weow E .
gws . . ) .
i : 3
o 5 e :m",:: = e
i R
[ I






OPS/images/fphar-15-1499142/fphar-15-1499142-g004.gif
<
@
3






OPS/images/fphar-15-1499142/fphar-15-1499142-g005.gif
sty

Sisoss St

¥

il

s s

Sl

EEREE

TG caret e oty O

Ay

S F ESF






OPS/images/fphar-15-1499142/fphar-15-1499142-g006.gif
p—

W ETTEEIE YT R YR Y IV





OPS/images/fphar-15-1499142/crossmark.jpg
©

|





OPS/images/fphar-15-1499142/fphar-15-1499142-g001.gif





OPS/images/fphar-15-1499142/fphar-15-1499142-g002.gif
[em——
5§

3l 5W Fofilh

Ssteden

LIS





OPS/images/fphar-15-1477318/fphar-15-1477318-g003.gif





OPS/images/fphar-15-1477318/fphar-15-1477318-g004.gif





OPS/images/fphar-15-1477318/fphar-15-1477318-g001.gif





OPS/images/fphar-15-1477318/fphar-15-1477318-g002.gif
LS
nup ;

Kiv0872014
logD =274

ﬂgg

B

Kie6762052
logh= 440

o Lo

Ki= 1182017
logD =484

i
w
o

Kied0992615
logD »202

YOE =

on
F-dUMP

Ki=0092002
logD = 0462





OPS/images/fphar-15-1477318/fphar-15-1477318-g007.gif





OPS/images/fphar-15-1477318/fphar-15-1477318-t001.jpg
IC50 (uM)? Cellular ICsq values (UM + S.D.)

Compound
Recombinant hTS A2780/CP IGROV-1 HT29 HCT116
5-FU 0.80 (as FAUMP) 8508 1n6£12 ‘ 169+ 1 142 %30 13515
E1 82 >100 >100 ‘ >100 >100 | >100
E3 470 >100 | >100 l >100 >100 >100
ES 40 288+4 3435 ‘ 639+8 705+ 16 61818
E6 10 19522 18721 [ 391%3 402:52 365+ 4.1
E7 [ 7 orzos 215+3 ‘ 374%6 | assi0 | 503

“ICso values against the hTS recombinant enzyme.

ICso values (50% cell growth inhibitory concentration; jM + .D.) obtained after 72 h-treatment of A2780, A2780/CP, IGROV-1 human ovarian cancer cell lines and HT29 and HCT116 human
colorectal cancer cell lines.

A standard error on the data in triplicate is +20%.
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Receptor Agonist

GLP-IR GLP-1 7.6 % 0.06 ) 115£ 001 73013 ) 108 + 002 )

GLP-1/GIPR GLP-1 754007 121001 71013 ¢ 107 £ 002 3 ‘
GIPR GIp 89+ 020 107 £ 0.02 86+ 016 103 + 0003 " ‘
GIP/GLP-1R GIp 89+ 041 1.06 £ 0.001 5% 90019 ) 104 £ 0001 ‘

The data represent the mean + SEM, from at least three independent experiments (the number of experiments is shown in parentheses) performed in triplicate. pECs refers to ~log ECso/M.
The Eyyuy value indicates the maximum BRET signal as fold-change from baseline.

P < 0.05 significantly different from wild-type GLP-IR.

"P < 0.01.

‘P < 0.005 significantly different from GLP-1/GIPR. The E, .y value indicates the maximum BRET signal expressed as fold change from baseline.
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Arr3-NLuc Arr3-NLuc Arr3-SYFP2 Arr3-SYFP2

Receptor Agonist PECso Emax Emax

PECso

GLP-IR |G \ 76 %011 L18 £ 0.03 ) 105 £0.09 (5 ‘ 707 £0.02
GLP-1/GIPR GLP-1 ‘ 735014 5 113 £ 001 5 102 £ 001 4" ‘ 718 £ 0.10 ¢
aren ar ‘ ND ND ND ‘

GIP/GLP-1R GIP ‘ ND ND ND

The mean + SEM is shown from at least three independent experiments (the number of experiments is shown in parentheses) performed in triplicates. ND refers to assays that exhibited no
detectable activity. pECso refers to ~log ECso/M. The Eyxx value indicates the maximum BRET signal expressed as fold-change from baseline.
A« 008 eimificantly difiorent from wild-type CLP-IR.





OPS/images/fphar-16-1528295/fphar-16-1528295-g001.gif
A

GLP-1R
GiPR

GLPR GLPAIGPR  GIPR  GIPIGLP-IR

Wy Qwy @y wy





OPS/images/fphar-16-1528295/fphar-16-1528295-g002.gif





OPS/images/fphar-16-1528295/fphar-16-1528295-g003.gif





OPS/images/fphar-16-1528295/fphar-16-1528295-g004.gif





OPS/images/fphar-16-1484292/fphar-16-1484292-g015.gif





OPS/images/fphar-16-1484292/fphar-16-1484292-t001.jpg
UDCA + LPS CDCA + LPS
Mean + SD Mean + SD

NkB | %DAB | 4135 %1370 704 % 1422 3405 + 1643 67.55 £ 17.66 4425 + 1730 4235 £ 582 03317
Optical 0.61 % 0.07 104033 058 = 0.09 059 £0.12 0.63 % 005 074 2012
density

BCL2 | %DAB | 204:992 99+529 2065 £ 5.98 2815 £ 8.98 2605 £ 7.34 2835 + 551 04974+
Optical 070 £ 0.13 047 008 065 = 0.08 073 2013 082 % 0,07 082 009
density

cc3 % DAB 34.00 + 12.92 68.75 + 13.83 3345 + 1045 39.10 + 16.04 33.90 + 9.77 2840 £ 592 0.652**
Optical 0.64 % 0.13 143 £ 039 068 017 055 £0.10 058 % 0.15 070 £ 0.11
density

BAX % DAB 19.65 £ 7.55 60.0 + 13.5 2475 + 931 27.15 + 8.02 248 +7.84 219 + 10.14 0.680*
Optical 072014 108 £ 032 085 £ 0.11 076 = 0.06 072 % 0.06 074 £ 009
density

AQPI | %DAB | 54121179 14.75 £ 6.09 33.02 £ 674 33.05 £ 9.64 4654 £ 1235 3302 1314 0458+
Optical 095 % 0.16 0.63 011 085 £ 0.12 098 £0.16 092 £ 0.10 092 2012
density

AQPS % DAB | 3688 £ 14.62 1135 £ 742 25,58 + 1150 37.33 £ 14.64 4431 + 1648 3443 = 14-39 0282
Optical 082+ 018 051+ 014 070 £ 0.15 071£023 0.88 % 024 076 £ 023
density

LPS, group-treated with endotoxin; UDCA, group-treated with ursodeoxycholic acid; UDCA + LPS, group-treated with ursodeoxycholic acid and endotoxin; CDCA, group-treated with
chenodeoxycholic acid; CDCA + LPS, group-treated with chenodeoxycholic acid and endotoxin. % DAB-3, 3'-diaminobenzidine tetrachloride in tissue fraction; SD- Standard deviation.

r-Pearson’s correlation factor. An asterisk (*) indicates sig

icant of correlation between OD, and % DAI

lung tissue fraction, ***p < .001; **p < .01.
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Metabolites Chemical shift (ppm) P(Corr)

D-(+)-Galactose 4.63(d)3.64(m) 1 31273 073
Argininosuccinic acid [ 3.96(d)3.64(m) | g [ 28315 0656
Biotin 5.10(d)3.35(m) | & 8184 0464
leucine [ 0.85(d)3.33(m) | 1 4435 0371
1-Methyl-L-histidine 3.39()3.34(m) 1 13.166 0.694

N-Acetyl-D-mannosamine 3.62(m) 1 4923 -0.439
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Phylum Gen! Metabolites R
Verrucomicrobiota Akkermansia Argininosuccinic acid ~04299 0.0406
D-(+)-Galactose 04497 00313
Firmicutes Eisenbergiella Argininosuccinic acid 05094 00130
D-(+)-Galactose 05796 00037
Firmicutes Ligilactobacillus Argininosuccinic acid ~0.4506 00309
D-(+)-Galactose ~0.4960 00161
Bacteroidota Rikenellaceae_RC9_gut_group Argininosuccinic acid 04585 00278
D-(+)-Galactose 05287 00095
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Metabolites al shift (ppm)] Trend VIP
D-(+)-Galactose 4.63(d)3.64(m) 1 31014 0778
Argininosuccinic acid 3.96(d)3.64(m) 1 24138 0.684
Lactose 4.49(d)3.66(m) 1 23.706 -0522
Glycerophosphocholine 3.67() 1 12276 0481
L-lsoleucine 0.77(d)3.65(m) T 7.707 ~045
Biotin 5.10(d)3.35(m) 1 6.692 0.486
Glucose 3.74(d)3.40(m) 1 3379 0472
1-Methyl-L-histidine 3.39()3.34(m) 1 11746 0717
leucine 0.85(d)3.33(m) i 1364 0436
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Formula PS (nm) EE% LE% DL (%) Q, (%) Qg (%) ZP (mV)

Frl 382,07 + 2.87 8451 £ 125 1852 +0.38 453 £ 036 1291 + 177 3621 £ 168 ~27.86 + 0.51
Fr2 407.2 £ 195 | 88.22 £ 0.89 2226 £ 0.05 [ 0.88 £ 0.09 6.812 % 1.06 2541 £ 203 -2713 £ 136
Fr3 4114 £ 131 83.67 £ 0.46 17.68 +0.17 546 + 037 9.56 + 1.31 3567 £ 0.63 -29.03 £ 1.07
Frd 4477 £228 87.12 % 127 2102 £ 039 221£031 575+ 138 2571 %207 ~2592 £ 0.68
Fi5 47211 + 284 80.83 £ 0.75 | last 0 839 + 043 7.69 £ 053 3649 + 1.64 -328 % 1.67
Fi6 527.08 + 2.76 8402 £ 113 18.83 £ 0.19 442 £ 044 4.87 £ 1.08 2433 £ 082 -3076 + 1.58
Fi7 498.69 + 1.76 75.16 £ 1.02 9.76 £ 1.27 13.16 + 1.06 432 £ 049 33.88 121 ~3643 £ 1.05
s | son63 507 829 + 141 1691 +0.75 678 £ 097 4.02 £ 0.06 2593 £ 1.02 | ass6s207

PS, particle size; EE%, entrapment efficiency; LE%, loading efficiency; DL%, drug loss percentage; Q2%, drug release percentage after 2 h at simulated gastric fluid; Q6% drug release percentage
afbar 4 T at seaalaved inbestingd iyt ZP, soks fotecitiah DDY, poldeeosity mdis.
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CS: TPP mass ratio PS (nm] P (mV) EE (%) LE (%) PDI

Fl 21 1783 £ 1.76 +18.27 £ 0.81 86.36 + 0.28 28,54 £ 0.001 0399 £ 0.01
F2 31 1474 £ 358 +23.52 £ 0.95 83.43 £ 0.66 2634 £ 0.002 0343 £ 0.06
F3 41 139.1 £ 1.01 4289 + 118 8972 % 115 23.14 £ 0.002 0312 £ 0.01
F4 51 2104 £ 116 +30.3 £ 1.04 8251 £ 1.79 20.62 £ 0.005 0488 + 0.04
F5 61 2448 £ 425 +338 £ 0.96 7578 + 1.36 17.74 + 0003 0517 £ 0.02
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Parameter Scor Features

Diarrhea 0 for normal stool

1 for soft stool

2 for very soft stool

3 for watery diarrhea
Weight loss 0 [ for notoss

1 | for 1-5% oss

2 for 6-10% loss

3 for 11-15% loss

4 for 16-20% loss
Bloody stool 0 for no hemoccult

1 for hemoceult-positive

2 for traces of blood

3 for severe rectal bleeding
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Score  Macroscopic Feature

0 Not damaged

1 | Hyperemia with no ulcers

2 Ulcer that is linear with non-significant inflammation

3 Uleer that is linear with inflammation at a single location

4 ‘Two or more locations with inflammation/ulceration

5 Two or more major locations of inflammation/ulceration, or one
location measuring 1 cm or more in length of inflammation/ulceration

6-10 Damage extending more than two centimeters down the colon, with a
point increase of one for cach centimeter involved
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Absence of edema
Minimal edema
Mild edema
Moderate edema

Severe edema

Crypt atrophy

Absence of crypt atrophy
Minimal crypt atrophy
Mild crypt atrophy
Moderate crypt atrophy

Severe crypt atrophy

Inflammation or ulceration features

Lack of inflammation

There is just mucosal layer-specific inflammation or ulceration

Uleeration or inflammation affects the mucosa and submucosa layers

The muscularis propria layer is involved in ulceration or inflammation

‘The colon’s whole wall, including the serosa, is inflamed, and there are isolated ulcerations

Extensive inflammation and ulceration affecting the serosa and all layers of the colon wall

Intestinal wall perforation resulting in ulceration and inflammation throughout all layers
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Treatment during days (.

Healthy control; no treatment

ALG-RSV-CSNPs Healthy rats treated with alginate-coated RSV-CSNPs
DSS/ALG-CSNPs 3% DSS + alginate-coated CSNPs alginate-coated CSNPs
DSS 3% DSS in tap water -
DSS/RSV 3% DSS + Resveratrol (10 mg/kg/day, PO) Resveratrol (10 mg/kg/day, PO)
DSS/RSV-CSNPs 3% DSS + Resveratrol (10 mg/kg/day, PO) | RSV-loaded chitosan nanoparticles
DSS/ALG-RSV-CSNPs 3% DSS + alginate-coated RSV-CSNPs alginate-coated RSV-CSNPs

CTRL, Controls DSS, Dextran sulfate sodium; RSV, Rosuvastatin; CSNPs, Chitosan nanoparticles; ALG, Sodium alginate; ALG-CSNPs, Alginate-coated chitosan nanoparticles; RSV-CSNPs,
Rosuvastatin-loaded chitosan nanoparticles; ALG-RSV-CSNPs, Alginate-coated rosuvastatin-loaded chitosan nanoparticles; PO, Per os (oral administration).
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Coded levels LG Stirring time (min) Tween 80 (% w/v)
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Factors

Responses Target
‘ ALG concentration (%) 4 RI =PS Minimize
‘ B = Stirring time (min) 20 R2 = DL% Minimize
‘ C = Tween 80 concentration (%) 1 R3 = Q% Minimize
‘ Coded values ‘ Low (-1) High (+1) Re = Q% Minimize

ALG, Na-alginate; R, response; PS, particle size, DL%, drugloss percentage; Q% drug release percentage afier 2 h at simulated gastric fluid; Qq%, drug release percentage after 4 h at simulated

Gikoatival Batd.
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Experimental Design Timeline:
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Gen Forward primer

ACSL-4 GCTACTTGCCTTTGGCTCA

Gpxd | GAGGCAAGACCGAAGTAAACTAC
TERC CTGAACCAATACAGAGCAGACA
SLC7A1L TCTCCAAAGGAGGTTACCTGC
GSH GGGAGCCTCTTGCAGGATAAA

B-actin CATCCGTAAAGACCTCTATGCCAAC

Reverse primer

GGTCAGAGAGTGTAAGCGGA

CCGAACTGGTTACACGGGAA

GGAAGTAGCACGGAAGAAGTC

AGACTCCCCTCAGTAAAGTGAC

GAATGGGGCATAGCTCACCAC

ATGGAGCCACCGATCCACA
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