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Résumé en francais

La résistance a I’insuline et I’inflammation chronique de bas grade représentent deux axes
biologiques majeurs impliques dans plusieurs troubles métaboliques, vasculaires, rénaux et
neurologiques chroniques. Cette étude vise a analyser le Cluster 1: Insulin Resistance &
Chronic Inflammation a I’aide d’une approche de pharmacologie de réseau et de médecine de
réseau, afin d’explorer la couverture systémique des plantes médicinales et de leurs composés
naturels a travers un réseau reliant les composeés, les génes, les maladies et les modules
mécanistiques.

La méthodologie adoptée repose sur un workflow computationnel progressif. Les données
initiales de type plante—composé—maladie ont d’abord été nettoyées et normalisées, puis les
noms des plantes et des composés ont été harmonisés a ’aide de clés de correspondance. Un
registre de composés a ensuite été construit avant I’interrogation de ChREMBL pour la
résolution des composés et la récupération des données de bioactivité. Les cibles humaines ont
été filtrées et harmonisées a I’aide de UniProt/HGNC, puis les associations géne—maladie ont
été intégrées a partir de Open Targets avant la construction du réseau final. Cette étape de
filtrage précoce guidé par la maladie a permis de construire un réseau Compound—-Gene—
Disease plus spécifique au contexte pathologique du cluster étudié.

Le réseau final a été interprété selon cing axes mécanistiques principaux : la signalisation de
I’insuline et I’axe PI3K/Akt/AMPK, I’inflammation chronique TNF-o/IL-6/NF-kB, le stress
oxydatif, le métabolisme lipidique associé a I’obésité et a la NAFLD, ainsi que les
complications vasculaires, cardiaques, rénales et neurologiques. Les résultats ont montré une
couverture compléte des 18 maladies du Cluster 1 et des cing modules mécanistiques. Le
réseau principal comprenait 1 038 nceuds et 5 875 arétes, incluant 496 composés, 524 génes et
18 maladies.

Apres projection au niveau des plantes et correction par plant_matchkey, 84 plantes ont été
analysées. Une analyse de sensibilité a ensuite €té réalisée a travers cing scénarios de
pondération afin d’évaluer la stabilité du classement des plantes. Cette analyse a permis
d’identifier une liste restreinte de 11 plantes présentant une large couverture réseau. Huit
plantes ont été classées dans la catégorie principale : Green Tea, Japanese knotweed, Cherry,
Nettle, Evening Primrose, Lemon Balm, Birch et Arjuna, tandis que trois plantes ont été
classées dans la catégorie élargie : Garlic, Yerba Mate et Ginger.

Cette liste doit étre interprétée comme une liste basée uniquement sur la couverture réseau et
non comme une priorisation thérapeutique finale. En effet, cette étude n’a pas inclus
d’évaluation ADME/ADMET, de docking moléculaire, de dynamique moléculaire, d’analyse
de toxicité, de dose ou de validation expérimentale. Les résultats constituent donc une étape
préliminaire de sélection informationnelle, pouvant servir de base a des analyses futures plus
avancées portant sur les propriétés pharmacocinétiques, les interactions moléculaires, la
sécurité et la validation biologique.

Mots-clés : résistance a I’insuline ; inflammation chronique ; plantes médicinales ;
pharmacologie de réseau ; réseau composé—gene—maladie ; couverture réseau.



Abstract in English

Insulin resistance and chronic low-grade inflammation represent central biological axes in
several chronic metabolic, vascular, renal, and neurological disorders. This study aimed to
analyze Cluster 1: Insulin Resistance & Chronic Inflammation using a network pharmacology
and network medicine approach, in order to explore the systemic network coverage of
medicinal plants and their natural compounds across a multilayer network linking compounds,
genes, diseases, and mechanistic modules.

A stepwise computational workflow was implemented. Initial plant-compound—disease data
were cleaned and normalized, and plant and compound names were harmonized using
matchkeys. A compound registry was then built, followed by compound resolution and
bioactivity retrieval from ChEMBL. Human targets were filtered and harmonized using
UniProt/HGNC, and gene—disease associations were integrated from Open Targets before
constructing the final network. This early disease-informed filtering step was used to generate
a Compound-Gene-Disease network that was more specific to the disease context of Cluster
1.

The final network was interpreted through five predefined mechanistic axes: insulin signaling
and the PI3K/Akt/AMPK axis, chronic inflammation through TNF-o/IL-6/NF-xB, oxidative
stress, lipid metabolism related to obesity and NAFLD, and vascular, cardiac, renal, and
neurological complications. The results showed complete coverage of the 18 Cluster 1
diseases and all five mechanistic modules. The core network contained 1,038 nodes and 5,875
edges, including 496 compounds, 524 genes, and 18 diseases.

After plant-level projection and correction using plant_matchkey, 84 plants were analyzed. A
sensitivity analysis was then performed across five weighting scenarios to assess the stability
of plant rankings. This analysis identified a coverage-only shortlist of 11 plants with broad
network coverage. Eight plants were classified as core coverage candidates: Green Tea,
Japanese knotweed, Cherry, Nettle, Evening Primrose, Lemon Balm, Birch, and Arjuna, while
three plants were classified as extended coverage candidates: Garlic, Yerba Mate, and Ginger.

This shortlist should be interpreted strictly as a network coverage-based candidate list, not as a
final therapeutic prioritization. The present study did not include ADME/ADMET assessment,
molecular docking, molecular dynamics, toxicity evaluation, dose assessment, or experimental
validation. Therefore, the findings represent an early information-driven screening stage that
may support future studies focusing on pharmacokinetic filtering, molecular interaction
analysis, safety assessment, and biological validation.

Keywords: insulin resistance; chronic inflammation; medicinal plants; network
pharmacology; compound-gene—disease network; network coverage.



Cluster 1: Insulin Resistance & Chronic Inflammation

Network pharmacology workflow and coverage-based interpretation

L1 3 2/ 3] 0 s/ — 0 0 0

Medicinal Natural Bioactivityand  Disease-informed Compound-Gene- Five mechanistic Plant-level | Coverage-based
plants compounds target filtering Disease network modules projection shortlist
harmonization
AT
Iy 9 Insulin signaling /
§% ) PI3K-Akt/ AMPK
W 4
ChEMBL Open Targets PN
bioactivity assocna.tlon o« 'Y L
mapping ® 0 @ Chronic inflammation ‘
—— o TNF-a/IL-6/ NF-kB
o 0 9 11
5 - ¥ 9 shortlisted
Uniprot/Hane | P ® plants

Coverage-only

interpretation
Coverage

scoring +

0 humant.arget ‘ disease support
| /o J/\/L mapping )
o HO OH —
4 A% 2 " Lipid metabolism,
v i 0/ obesity, NAFLD

@
@
@
Filter by @ o e
@
@
@

sensitivity
analysis

Reduce broad
Input plant-compound- Mm"’ Target targets and
disease data Hoo, standardization promiscuous e * o ‘ Vascular, cardiorenal,
compounds 9 [ '$ and neural

e ) / complications

\
oH | |
et g | |
P I |

Green Tea, Japanese fromcurated plant : :
Knotweed, Chery,Nettle, el Core network i *
Evening Primrose, Lemon | +** e : therapeutic |
Balm, Birch, Arjuna, Garlic, ~APigenin, Kaempferol, | prioritization |
Yerba Mate, Ginger Luteolin, Myricetin, | |
Resveratrol, Curcumin, | | | | | ) M 4

Caffeic acid, Gallic acid

Legend (network nodes)

|
‘ . Compounds ' Genes ‘ Diseases D Modules




Jo¥) Suadll

s A Guiladl



Insulin Resistance & Chronic Inflammation bl sl - J5Y) eadl)

B Gilall: Jg¥) s Al dadia 1

Cluster 1: Insulin Resistance & Chronic awl_all sla J i
Ll 5 Gal i) daglie Jon ) saai Adayl yie daa e 4o sans 4ba s Inflammation
Ay dlitin ) el A0l Ll e de ganal) sda ) ety Vg, da jall (adlia e 3l
Cla s Al sl s ¢ Lpnas @y dle 5 Apleal) dpdlEin) Cill sl Lo adalisi A ol g
A3 gl

Biandl s T e 3) €Y 138 3 23S 5l aliall aaf a5l mitia Sl gtV i
i) s ¢ ¥l e e ¢ g il cpa s Sulle NAFLDe ol sl A glia ©
5 NF-KB Jie &l jse 51L-6 s TNF-0  die lei¥) elan s of LS e Y15,
) IS gl i) L) il b el 5 INK

AN AMall (e all algiY) (ol sait) Aa glial A ol gl L) (5Tl ¢ ) 1 gaaLy
G daall A0 5all el (S L Cluster 1 Gasa ¢ z i Gl Gl je¥) 5 Legi
CALRA

Ll yo g Alal) colilall A€l Adasil) GaliSinl | Salll 4y 50Y) ale e Sy caS -
(V) sl 5 al ) Calaal) | LS Al ) 2a gy 23 s (ana

¢ S e gl il sedad, LaDlall Ay 01 g¥) 5 AS0El) Adaril) G0 BA 6 all 108 mam gy 1A
DU Jalail) ety Uil slae 1) sazan clliag 48] iy i i 230 4l Jiny ¥ drsl 5 4805 aia

andl s 5l dda g (g B Gulall dalal) 40 0. | JSdd)
Insulin resistance + chronic low-grade inflammation

l

Metabolic, vascular, renal, neural and inflammatory disorders
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Five mechanistic axes

!

Medicinal plants and natural compounds

l

Network Pharmacology / Network Medicine
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Plant—Compound-Gene—-Disease—Module workflow
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Network/systemic coverage analysis
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Metabolic, vascular, renal, neural, and inflammatory complications
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Adipose tissue expansion / obesity
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Adipocyte stress + immune cell infiltration

!
TNF-a / IL-6 / MCP-1 release

!
JNK / IKKB / NF-kB activation

!

Impaired insulin signaling
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Insulin resistance + metabolic complications
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Insulin resistance + chronic inflammation
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Metabolic disorders

!
Lipid/liver dysfunction

l

Vascular and cardiovascular complications

l

Diabetic microvascular complications
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Neurovascular and chronic inflammatory extensions
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Insulin Resistance & Chronic Inflammation

!
PI3K/Akt/AMPK insulin signaling

!
TNF-a / IL-6 / NF-kB inflammation

l

Oxidative stress / NRF2 response

!
Lipid metabolism / obesity / NAFLD

!

Vascular, cardiac, renal and neural complications
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Medicinal plant
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Multiple phytochemicals

l

Multiple molecular targets
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Insulin signaling / inflammation / oxidative stress / lipid metabolism

l

Network-level coverage

l

Further validation required
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Medicinal plant

!
Multiple phytochemicals

!

Multiple molecular targets

!
Multiple pathways: insulin signaling / inflammation / oxidative stress /
lipid metabolism
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Network coverage

!
Requires ADME/ADMET, toxicity and experimental validation
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Medicinal plant
!

Multiple compounds
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Multiple molecular targets
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Multiple diseases / pathways

!
Network-based coverage analysis

I
Hypothesis generation for further validation
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5 ghadl) JAdall datlaal) z Al

resolved /

cocrsgcl)\flﬁla query plan d*s).‘m oe el ambiguous /

: «* ChEMBL unresolved
resolution

compounds
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Ll Calaal 45 da 0l e aly S e oy o5 WS, Y pie Ui 6135 Vst G a 418
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Raw ChEMBL bioactivity rows

!
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l
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!
Potency thresholding

l
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!

Accepted compound—target edges

daa) sl 4 pdu) Calaall pass g cilaay) s 10, 2
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tissue

UNiProt/HGNC = <ila¥) by ;9 4aiad) ja ) aagi 11, 2
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ChEMBL target ID

!

Target metadata and components

)
UniProt accession

!

Human reviewed protein

I
Approved gene symbol

!

Compound-Gene evidence table
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Accepted compound—gene edges

!
Approved gene symbols

!

Open Targets disease—target associations

!

Disease-informed filtering

l

Disease-supported compound—gene edges

l

Compound-Gene—-Disease network construction
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. ) el Aaild . ; disease query
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Target —lx disease— L

h» mapped raw association
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. . Aa ol sl aa (“94.\}:3
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. [C1-S7] « La e 185 Gia 524 51X 14 496 &« gene—disease 4 2,647 «

ASa sl 38 8 jSuall dpia el 3 Al 13, ] J&d)
Accepted Compound—-Gene edges

l

Gene-Disease associations from Open Targets

l

Disease-supported intersection

l

Remove no-disease-support edges

l

Control promiscuous compounds and broad targets

!

Core edges for Compound—-Gene—Disease network
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Compound—Gene-Disease 4% ey 14, 2
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Compound layer

!

Compound-Gene bioactivity edges

!

Gene layer

l

Gene-Disease association edges

l

Disease layer

Compound-Gene-Disease 4% clige 14, ] Jsaall

CisSall a gll 5 yhaa M\géoJJJ
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Cildl) ) ASLE e Al bAWY) ghia 16, ] JSA
Plant
l

Plant-associated compounds

!

Network compounds

!

Human genes

!

Cluster 1 diseases

!

Mechanistic modules

l

Plant-level coverage summary

plant_matchkey s Ao milbill pandy manal (17, 2
plant_matchkey e e lemant s Sl Lyl =il ~aaail Stage 10B <l
Gy LN 2ae apdial wie ) 5 shaall sda cdan, bl sland Al guall e slaie ) Jy

. [C1-S10B] 4w cilidll ans¥ sa3ake faa ol i€ DA
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ol gaa | oSSk | ek 8 el JSI g Ciua
—La
LS yall Gl Blaata gua Gu g s B 2 g il S pana
Aol Julas bl ) <y il o8 dascas clile e adiay
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AN A g Al ddaril) Julai 18, 2
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Corrected plant-level coverage table

!

Coverage indicators

!

Five weighting scenarios

!

Scenario-specific plant scores

!

Rank stability assessment

l

Coverage-only shortlist candidates
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Gl 5 bl e Gl cils 2 hawsie Jied Mean sensitivity score Wi, 4 jlaall

Rank stability 43 < e 23e g Sl g bl ca Slall s 35 5135 jlte a8 Laly cdusedl])
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s A_core_coverage_shortlist (e 8 e ¢ juaisna Gl 11 e Stage 11B il

LSl adle Gus xS Al s udi e B_extended_coverage_shortlist e 3
. [C1-S11B] @~ Jalaill Agila glaa cilads oS o

Coverage-Only Shortlist 5 paiiall daildl) eLi) julea .19, || Jsaad)

Jl,ﬂ.d\ Jbaﬁy\ gé 5494 M\ & 94
iodandl) 3 g8 sl . Py
Mean sensitivity score R f ol Ladle 4llad Jig
Cla g )l
Rank stability o Adlad ) Ulal Jiay Y
BB
Network compcoouunnc: el el s )l s iy Y
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!
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!
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!
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l
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l
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i e daleall aaie)  pipeline/stagescripts alaw Jals Jiiae Gy S Al je
¢ Azl 5, cilgal s JuaiV) clSuill ol oJglaall dadledd Laradic AP
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freeze * e s siaitables saudit sreports lalas Jals dla e JS Gl i Caalid
2ol @ ae Jalati Al Jaljall sy Cwela WS input_copy sqc_summary.json
(e 83O s A cache glhasl sl leall Cil i vie YL many Lay dddag s Cilile
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. Jdlaty!

Jandl ga b Alasfienal) CiliSall g cilbaa sl 24, 1] Jgaad)

dgcall/ 31aY) A Al LB gl
Python Sl Aadla s iy S i
pandaS ua:\ilﬂ\j cGAJS\ cqm‘ ed}h;]\ sl A
numpy daclall llaall 5 Aaaaell Cililaall
Gleal 0 Juai¥) AP Ji« ChEMBL

requests
sOpen Targets
json calale 4S5 3¢ ji QC sl clila
pathlib / os Glalaall g e jluall 3412
networkx Al el Compound—Gene.—Disease
Gl sall Gl
matplotlib Al Aplall JSEY) L)
hashlib Slaay s SHA256:C:.§;§
zipfile / shutil clalal) Jas g dileal) galall da s L)

) yal) A Lgtuli g g Alenional) cilill) 301 g8 25, || Jgaall

clibal) dasld

ChEMBL

Jard) a8 Adli ol)

Ao jall 4 pal) cllabial) Gl g LS pall Ja
Gl s LSy

i gy Leda s A pul) Calad) 3 i
dxal ye

A8l (A Aleniiaall Al ge )l 2
ol el cliall Ly Cluster 1 Jaal

UniProt
HGNC / approved gene symbols
Open Targets

disease-informed filtering
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il AL g o jiall g iy Seal) aalaS 24, ] JS&)
pipeline/stage_scripts/

l

stage-specific script

!

freeze folder

!

tables + audit + reports

!

gc_summary.json

!

final audit lock + delivery map

) £l Aada 25 2

Cluster 1 4 4y i e Blaie) Jilai) SlalSie Uilus Joe i oagiall ¢ 3all 138 i ja
e e gl ol pall 5 clilall y al 3aY1 s ag gy (S sf Jaa) ale (e Jaall g, il sa0ee
Aaal) ilie el 5 LS pall 5 Ll eland a5 Ciladi e jla quadai s Cada®i Jal ye

Gla g GlS pall Ja 3 ¢ ChEMBL (& G 3ad g alate LS ja Jav ol o3 elld 2y
Osaol s UNiProt <l jmay il Calaa¥) oy g cddaV) 5 68 s g3y ¢ Ay gual) cullablisal
¢l J8 Open Targets e ol ¥ by i) o ASuil) L gad  jail s, il

Al as,ull

Llin) o duedl) 40V el Jidai 5« Compound—Gene-Disease 48wl ¢l aa
dalaatll Jalas L“gﬁi <l axy | plant_matchkey e Leaasaaiy Qlilill (5 ghua e il
d&ibdjb.;}m” .“Mdi&}eﬁ‘ﬁw“ "\‘_Asz\:\.\,mb ).AA.\M“. :\.A:}u ;L&jj (13} cﬁgul.u;l\j
e Galag

ADME/ADMET i docking Jal dls jall o3a o5 ol sl g dmgiall 2508 s
Jiai Ay ¢ w2l @aaill ol de jall ol dendl s i molecular dynamics

 Jadd 4401 5 A0 Badard Al s Al
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Cluster 1 b saaiaall &agiall gadle 1. | BoX
Raw Plant—Compound-Disease data

Cleaning and matchkey normalizatiorll
Compound registry and ChEMBL query planniné
ChEMBL bioactivity retrievall

Human target filtering and gene harmonizatioi
Open Targets disease-informed fiIteriné
Compound-Gene—Disease networll<
Mechanistic module annotatiorll

Plant-level projectioi

Sensitivity analysii

Coverage-only shortlislt

!

Evidence package, figures, appendix, QC lock



SEl) Jiadll
4580l g il
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il 3

Cluster 1: Insulin = =&l (Sell) Jeall jaw e A3l il Juadll 138 a j2
Resistance & Chronic Inflammation. <l Al daagiall Jal jall (38 5 bl s’y 3
& ¢« Compound-Gene-Disease 4 el ) (o jall- S jall-cilall by Cadais (e
Fadaxll <l 5 _yeaidiall Al oLt 5 o) Jilad s o 3l TiuY )5 ad¥) ) slaall Julas
Lo cilalisivl ) Leb gt 050 Sl il s ald Y i jan Jaadll 138 2elua o 5l 4805

. ki network/systemic coverage i s s yall o2 b il il 3 ¢diles

Gl Al Basa g lladl) Jaall i adla 1. 3

Gdalatl) s ¢l pall Ja ol echlilad) Caati Chiaal Aaliia Ja) e Jeall jaw el
e el s A0l ol &5 AS0a oLy J8 (al V1 oy y Jlaa) oy ) Calaaly) s jili gl
Cala g eyl (3Bt ulile ¢ glan Ala yo JS o, bkl 5 A0V Clas 5l (5 st
[C1-S1]-[C1- Lyl sale) ZullE 5 s jall 33 s Anlias mew e ¢« C_SUMMAry.json

. S17]
Cluster 1 cla dag Jard) juw dasa padla (1. 1] Jsad
s5aadl i) @ A ds QC
L Caulaii | aiiae peiilia s Al gie Ca siaa PASS
LS pall Jas compound registry PASS
kh_la.j Z\L.Aj
ChEMBL | kbl cala g ol jall da PASS
4 gaall
L phl) Glaa) | Al jselly Gl aa S PASS
Open Targets el dga e 3 yild PASS
dulu) 45,80 nodes sedges PASS
sGraphML
Gl LAY | maae i dgdaad gadle PASS
AV ja | Aliadt Aaf g Gilad e Jglaa PASS

il Jaadl juw dadada 1, 1] JS&)
Raw Plant-Compound-Disease data
— Cleaning and matchkey normalization

— ChEMBL and target filtering
— Open Targets disease-informed filtering
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— Compound-Gene-Disease network
— Plant-level projection and sensitivity analysis
— Coverage-only shortlist and evidence package

A oY) el g i) Cidats il 2, 3

Disease-Plant-Compound 483l J s ki oIS Jaay) cale o 5V pasill gl
e o Qlaill bw 27,050 alie ) & cdiUasll pilia sl 5 gl 5 Caulaiil) Gk aa g
. [C1-S1] matchkey normalization = &l ) Sl o3 pilaall <l ) sl

4 oY) Al g clibl) BB il adle 2 1] Jgaad)

-

gl Aasdl

pal) i sauall sae 27,643

Blac Y| d2c 4

syl alald) (al V) 18

Al il 97

Al LS ) 3,186

Cadaiill any A gaiall i giuall 27,050
kel 2ay A gl Ll 84
ki) axy Al gl LSl 3,049
3 il ol ) il 1

gkl amy il ) sl 451
450l daa) jall o gia 141
U=l ks Cluster 1 18/18

i) aey JASY) Gishea a s 2, (1] JSAd)

Raw rows: 27,643

— Accepted rows: 27,050

— Normalized duplicates: 451
— Manual review: 141

— Disease coverage maintained: 18/18
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Syl Gy £l g S pal) o g il 3, 3

e Alie) alaie CUS ja Javs ol ) GLS ) sland aa 65 3l compound_matchkey:e
(s Jlanind AL Cany ddad g i ol 5 1803 Co e S e (Sl Cusy CHEMBL.
LS jall Jaaiy prans LS AUSH DA Gy LS el 220 apdical pie 8 el 134 agd

. [C1-S2] dadall i 3 shall dille @Yl Ce Al

ad) Aok g LS pall Jam s gadle 3. 1] Jaad

o) Aaiil) cinag

Jaaall 2xy 4 gaall LS )4l Stage 1

aeaill Bas compound matchkey

A giiall SIS jall 2ac 3,049
Sl Ca yeal) compound id «S » J<
aladll 3Ua3 | standard queue srisk-review queue

s yall dda s | aeai ChEMBL query plan Sl g

iR YL s sall oy ) g 4y gaad) Ll cula il 4, 3

LS yally dag yall &y gl cllaliall alas 25 CHEMBL (& il pall Jal aad) ddad cilasi)
o= e dagl g oLl Caagn 5 ild g dua i) LB Caead S alall collalilly Ladfa) 85, 4 glal)
O A g g U sibe il 5 Ak Stage 6 sl Al 558 da g, 4581 8 Jleaind AL
. [C1-S3]-[C1-S6] alaa¥l 5 s all

ChEMBL ¢ &gl cillalidll cala g il jall Ja il gadda 11,4, Jgaad

Sigal) ik gll/dagil

ezl sacall ChEMBL

Gl Bas compound query plan

AV g 5 IC50, Ki, Kd, EC50, inhibition,

activity

A 58d) oyl 5 ) Compound-Gene 3,171
a5l Lol 5 )1 Compound-Gene 4,418
LLiall a8 ae A il il 3l 418
L) aa of e A gaaal) liaall 613

ChEMBL resolution M bioactivity ¢» <bsSall JUL 4, ]| Jo&
retrieval

Compound registry

— ChEMBL compound resolution

— Bioactivity retrieval
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— Activity standardization
— Accepted and expanded compound-gene edges

Al Jeal) a g g Ayl Cilaal) B Al milis 5, 3

A it 5 i S ) eSSaiy ChEMBL <alaal Jidas (5 s ¢y goad) cldalial) cals aay

o2a Coaelu, 3aa sl il el s UNIPIot = Ldas s Asaliall 4 pill calaa ¥l alaiay)
Loy dalla Gl A6da i g5 Al 8 13a Adle ol 48 e il Ji) aie e Al

. [C1-S5] u=l_aY!

Al 5sasl da i g &y ) Cilaal) B ilh milii yadla 5. 1] Jgaad
Al i gl)/Aasdl
3 lall glai | Calaal ChEMBL 4 sead) collaliilly adagsi yal)
el Jgl) Jliaa sl Ly WG (5 50 Caaa
sl aa sl UniProt
Sl bl ~liae approved _symbol
A gl dial) j5a il 22e 870
s QC PASS

disease-informed filtering JWas gal ¥ by milii | 6. 3
e ol eV Glall by 53] ¢ Cluster 1 8 aaY) oagiall Gauaill da jall 038 cilia
¢ Cluster 1 o=l Y AklS ddars e Lliall 5 38, 3430 <Ly Jé Open Targets

Compound-Gene & Gene-Disease bia yx 4ot Jail 55 zWY  dail 5 5 adalss

. [C1-S7]
disease-informed filtering J&aly gal ¥ gy @il gadla 6. 111 Jgad
Saisal O]
Aaadl () e 18
ada 53 yall ial eY) 18/18
Open Targets association rows = 30,617
5 yilal)
Input Stage 6 edges 4,418
Disease-supported rows J# degree 21,955
filters
Core disease-supported rows 19,016
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Core compound-gene edges 3,228
Core unique genes 524
Core supported diseases 18/18

dal ey 38 disease-informed filtering J&a) 6. 111 Js&l
Accepted compound-gene edges

— Open Targets gene-disease associations

— Disease-supported intersection

— Degree control for broad targets and promiscuous compounds
— Core edges for network construction

Compound-Gene-Disease 4wlul) 4dll sy 7. 3
¢ S el e GO anad il Al AS0E) ey a3 (Gaa ye daseaall Loyl 5 ) e 1laic |
Akl JelS ) guan pe dila 5 875 5533 1,038 e A0l < gial 25 al 5aY) 5 el

. [C1-S8] Ll e 18 asac 5 (sl yaY)

Compound-Gene-Disease 4wl 4G40 sl gadla |7, (1] Jgaal

Saisal Zagdl

232l Jaa) 1,038

il ) Mas) 5,875

LS yall 23e 496

Cliad) Jie 524

il Y die 18
Compound-Gene edges 3,228
Gene-Disease edges 2,647
ol ey Aylas 18/18

ds QC PASS

Compound-Gene-Disease 4wl 4l 4y |7, ||| Jsil
Compound layer

— Compound-Gene bioactivity edges

— Gene layer

— Gene-Disease association edges
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— Disease layer

Cluster 1 4 duwadd) 1Y) jglaall 4aas | 8. 3

Al of gl @ pedal, Al all 3 Baasall (uadl) Y Cilas gL Cliall day ) a3 A3 Ly aay
Ay ealgi¥ ol suni¥) il L) alaal e il iy prans Laa Y slaall aea calae
. [C1-S9] sl 5 4y IS0 5 4l 5 dile sl il Liaall 5 oy saall QL) ¢(sausl

Cluster 1 (& dwedll 401 jglaall Lkt gadla 8. 1] Jy2ad)

&

V) Bas gl PRI

5 ol st ) LEIPI3K/AKYAMPK

()l AN TNF-alpha/IL-6/NF-kB

o oY | oL | —

St gay)

5 Adaudl 5 o aall OMEWNAFLD 3

FFFEE

Al 5 g g1 5 Alill 5 dgile o)) lie Lmall ;

Glas ol Adlaay) ddazil) 5/5

Cluster 1 (b sUsiall (uadl) 1Y) cilaa gl 8. |11 Jsll
M1: insulin signaling

M2: inflammation

M3: oxidative stress

M4: lipid metabolism/NAFLD

M5: vascular-cardiorenal-neural complications

3 eleild S all dihs Jalai daal 5y ASsl) Adaril) 23g] dac lall Ailaasll dial) ) lailly
Aex e Y las gl (ml ¥y cilinall g dga (o AN (g A ) ABlal) LS all Jias
A,

3 elgmads LS ol Adda bt dpaal i ASadl) dudanill o3g) dac ol Al Al ) pailly
oA e e V) Cilas 5 il )5 liaall g dga (e LA G Adasus ) Ala) Jia
Cluster 1 43 Jaladlges Y clS,al 1. 8.3

Jah eyt (g gl USal 1) guan Sl LS all iany O S all (5 gina o Jilail) el
¢ 2y AV Cilas gl g al W) g liall e ST anas Ledalss ) YA ey s Cluster 1 4%
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ihiyall Cluster 1 gl el axe lazall cilinl) s e 13ldie) LS jall 4 sad anli o
a8 yall Lgd jeda il 3 peaiaall ULl aae 5 slarall Z00Y1 Clas gl dae cciliall o3gy
A dasa

185 s 85 ol 3 ¢ IV dsyall i ela Apigenin of l sed e LS yall Jpan o
el LS, 5 paiad) bl e Bl 11 jee yeda s el Y1 Slaa ol 5 U e
Kaempferol he Lin (ia 3o 17 5 i 46~ Jasi )l 5 peedl) claa 5l ALIS 4dass | uteolin
Mg o Al Gl )l @e il e ¥y liall s 1528 1222 sMyricetin sResveratrol
Resveratrol strans-Resveratrol ¢¥ sl s 4 i Lla 8 trans-Resveratrol

¢ 38 (plaiia Lo seda 0V reSVEratrol Jsw e B i JSY) a5 5Y ) Arsall Jiey
Uases 5 Jiad S pall diada ) ilial) 038 raa g5, b pall dlda il 3 Aaad 531 ) (525

- Ayl g Agiall Adaadll g Ll G Lage Ly

Aakars i) Y iy Dl LS e laliiel Al el (e Y1 LS all T A celld ae

AL il Bae o guan ol cchlilal) ae) B 8 atu) 0 UK 5 cadlaaf damtc (uSay 28 Syl
2,3}3}\ Q\JQ\.&SJAM} c&u\jé&njj;a;&\dﬁ_\ﬁf@my@_ﬂ_ﬁﬂ\ Y CAJAM\(«J

- Ailed 4l 5

Cluster 1 4Su& Jalh ddged cli€ 0 10 A=f . 1.8 . [l Jsaa

«iail trans-Resveratrol &« Resveratrol us 55w dadle 43 Joaall 14 (a2
. Appendix | & (a2 ALl cilS jall 4 shiae) ALK Jualadll W, dal 52 5Y)

i) QS pall | cliall ase | Gl Y e | Glaagl) ase | bl e
1 Apigenin 85 18 5 11
2 | Kaempferol 46 17 5 11
3 Luteolin 64 18 4 11
4 Myricetin 57 18 4 9

Resveratrol
51 (incl. trans- 55 18 4 3
isomer)
6 | Ellagic acid 64 17 4 9
7| Curcumin 61 18 3 1
g|  Caffeic 25 18 3 11
acid
9| Gallic acid 24 18 3 11
10 | Tannic acid 14 18 3 1

Js esllazall Cilas gll ol (ol e ae (e Jadh i Y Adled) Al ddaxd) () Jalail) 138 raa sy
Gl e S 2y Ll oy e 3508 LS e i Aasy LS Ak o Wyl adiad
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Lei Al palil) LS all ey Ghia 5 Uadle il Juad 8 (i g jaall Jgaal) Jiay, pal e¥)
. Appendix | 3 4Ll Lgitile 5 ALl S jall Jualis (i b

Plant-Level Projection Sl Lswy) 9.3

Plant-Compound sCompound- ¢ il e ULl (5 siua ) 4081 il culi
il IS Aplaat juat Al all o3 Ciaew 385 . Gene sGene-Disease sGene-Module
6 sinn e BaY il Canada &5 A0V Glas gl Gl ¥ bl 5 S jall

. [C1-S10B] sl o Sl JS Jiad glawal plant._matchkey

plant_matchkey s Ao maalll g ALl BAWY) gadle 9. 1] Jyadl

sl )

il 3as plant_matchkey

3 i) aacadl) il 84

Glas y 5/5 oz il Sl 84
Uia je 18/18 aad Al il 84
slakall (al yeY) 18/18

sUarall Clas gl 5/5

da QC PASS

Al Apesbia g 4lall) Adardl) Julad L 10 . 3

Fusad Calexdidl, daadl) e o) 35l s vie LA (a5 S il i) Julas (5l
balanced« module-heavy: disease-heavy« gene-heavy: : <l o )l

e cladl LAY 230 8 il (e B A o il ekl | scompound-evidence-heavy
. [C1-S11] i all dpliaal) 32308 Sl Jiasi pac

Al dpalan g ALl Adail) Jalad adda 10, 111 Jsaad)

Shigal Al

Jalasill Adaal) ealilal) aae 84

doulall Gla g5l 22 5

ol 3l Audazs adl 18/18

Y las 1l ddaat il 5/5

highly stable topl0 plants 7
stable high coverage plants 8
rank-sensitive plants 0

Mean Top-10 Jaccard overlap 0.763
ds QC PASS
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ULl G A s Jalas 3hia 10 . 1] Jsdd)
Corrected plant-level table
— Five weighting scenarios
— Plant scores and ranks

— Rank stability assessment
— Coverage-only shortlist candidates

ISl dgdaatl) ufd LAl 5 atidal) dadldl) 11 . 3
c daid 4Kl Adasl e diae 3 st daild (e Bl 11 a3 e Stage 11B &l
Aalal) ol Ji Y, A gall A8l paca L 35 AsalaY) Al e @il 8 ) AilEl) Cae 63

. [C1-S11B] (~busll 73 gaill Jala 2Kl dpdazil) il (a3 By (Badle G 3

Al Adastl) cufd clilill B peatidial) Aadldl 17, 1] Jgasd)

A aldl) [ alad) aud) Al | lausia Gl | Yl cliall/els )
U S WA da as Cilaa sl
dauluall
1| Green| Camellia| A _core| 0.979| highly 77/284/18/5
Tea| sinensis 109 | stable
2| Japan| Reynoutri| A core| 0.948| highly 63/297/18/5
ese | a japonica 105| stable
knotw /
eed | Polygonu
m
cuspidatu
m
3| Cherry Prunus| A core| 0.932| highly 71/310/18/5
spp. 541 | stable
4| Nettle Urtica| A_core| 0.931| highly 69/311/18/5
dioica 391 | stable
5| Eveni| Oenother| A core| 0.928| highly 78/289/18/5
ng | a biennis 503 | stable
Primro
se
6| Lemo Melissa| A _core| 0.923| highly 78/286/18/5
n | officinalis 210 | stable
Balm
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7| Birch Betula| A core| 0.915| highly 71/291/18/5
spp. 554 | stable

8| Arjuna| Terminali| A _core| 0.912| stable 63/295/18/5
a arjuna 190 high

9| Garlic Allium | B_exten | 0.911 | modera 76/240/18/5
sativum ded 900 tely
stable

10| Yerba llex | B_exten | 0.906 | modera 69/286/18/5
Mate | paraguari ded 313 tely
ensis stable

11 | Ginger| Zingiber | B_exten| 0.906 | modera 68/257/18/5
officinale ded 063 tely
stable

dpuboal) 43 )3 o gla queen B pualifial) bl i 5,17, 1] Ji

Green Tea — Japanese knotweed — Cherry — Nettle — Evening
Primrose — Lemon Balm — Birch — Arjuna — Garlic — Yerba Mate —
Ginger

8 paidall A pan a8 g JBY) 5 dad giall LS g clilall 01 .11 .3

¢ QLY g T (Sl 8 a8 gia W sebs (IS LS yo g il 3 ga 5 5 _uaidiall Al < ekl
LS, laa¥) sania 4oy 53 80l LS Jall yana s Green Tea sGinger sGarlic Jis
Lemon Balm Jie ¢ _iluall Gl g1 slie culyal 8 Y gl J81 il Aailal] & jef
eiia s Lia Aladldl a2 (2 =5 sBirch sEvening Primrose sArjuna sYerba Mate
A8l Jaad B agiall g o ol sl Walina (f8LY 5 a5 Al

las gl g cal pal) ccliall (s jal) clad el s daa 12 .3
ik Aa el o3 Ciaca, e e il S Auliead Alal Aa ja il o peaiiall AN aaat 2ay
= W ¢« Plant-Compound sPlant-Gene sPlant-Disease sPlant-Module

. [C1-S12] 5 _paisall daildll & il JS 2 53] s @iy
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Stage 12 & cladipall Aa daja padle 12, 111 Js2al

ANy daua i siuall 22 daal) dddy g

Candidate evidence 11 8_paidal) ULl (anals
summary Apbaail) )yl
Compound evidence 1,650 |  JS Akeall il ) (3 53
Gl

Gene evidence 3,146 il o clial) 35
sUaxall

Disease evidence 198 | Jalaslardl ) oY) i 63
Cluster 1

Module evidence 66 | sUasall AdY) laa ) 3 58
Ul Y At 18/18 | A yall (al yaY ALelS dylass

Cilas ol dpdass 5/5 LY ol ALK Adass

A QC PASS | saldl s gl Zalla il

ladi pall A} daja A3l 12, (1] Jsb
Shortlisted plants = 11

— Compound evidence = 1,650 rows
— Gene evidence = 3,146 rows

— Disease evidence = 198 rows

— Module evidence = 66 rows

el 8 Baaiaal) dulgdl) Jglaally JEY) | 13 . 3

o o= s B, saldl s il Juad L lea) oY canl) JKEYI 5 Jghaadl Aaledl) dal el Csas
Lald cclialdl )5 Sl Alia@l) J glaadl J85 Loy 68 peaide douwi Il Jglaall a5 o jLaay)
. [C1-S13]-[C1-S15] s sl 5 (sl 3a¥1 5 cilivall g LS sl A

Gadall g il & Auilgdl) JSEN g Jglaad) aiis 13, 111 Jgaal

izl A il gal) e A

Table I1l.11 il Juad 3 paidall AW ya e

Table 111.12 zal) Jaad AV A e anal
Compound evidence Galal) Jualss Plant-
tables Compound

Gene evidence tables Galdl) Jualsi Plant-Gene
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Disease/module Galall Clas gl g al ) Jralds
evidence

Figures PNG/SVG Galally | sale) 5 (g paidl (2 jall acd

alaziuy)

il Juad AadA 14 .3

S el Gl Jysad A s Cluster 1 - galall dead) jow o i) Juad kil
028 Laliu) o3 Y1 Cilas sl g (al pa¥) s il ally S yall oy 3 cilaudall 3aaeie 4805 ) 40
Cla s Cluster 1 sl s AlalS ks e i) cadaila, bl (5 sise e
Aalall o3a Gl (el a5, Ansl 5 A4S0 Apdass 13 Ul 1T (e b_pcaiin Al Caniil 5 ¢ puaddl 40V
ADME/ADMET e 8 dadle 455l ) Lelisad (S ¥ 5 edaih 4,800 ddaiil) e 4

. uoail ansill s docking s

il Juadl! dpledd) Al 1. 111 BOX

Data cleaning — 27,050 accepted rows

Core network — 1,038 nodes / 5,875 edges

Mechanistic coverage — 5/5 modules

Plant-level projection — 84 plants

Coverage-only shortlist — 11 plants

Final interpretation — network/systemic coverage, not therapeutic
prioritization
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-

Asdlal) 4
Cluster 1: Insulin Resistance & il Lmgiall 5 4 5l gl AVl Juadll 138 8L
Chronic Inflammation. @il (e Gn dadll e Blial) e 438U Cirpa 8

A gl gl a5 T K Apdaas <l il e Jiad 3 peaiiiall clilail) ol ol VT pa s cla i g
s el i) V) slaal) Sl sl i e Al S Y, diles dadle
s Aldical) clalas¥) s lad gan ol jall 368 canbualdl Jalas dadd cilan sl 5 (al )

dddlall ale 2yl 1. 4

Ol st Aaglia ) saay Adasi yall LS jall g el Jalasl K05 By e e Al jall sl Caadic
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Appendix E. Disease and mechanistic module evidence
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Appendix F. Final figures package
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F.3. figure_candidate_dimensions.png

Coverage dimensions for shortlisted plants
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Mechanistic module support in shortlisted plants
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F.5. figure_R5 candidate_disease_heatmap.png

Disease support density in shortlisted plants
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figures/figure_R1_workflow.png
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figures/figure_R3 top_candidate_scores.png
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PNG figure = figures/figure R4 candidate_module heatmap.png
SVG figure | figures/figure_R4 candidate_module_heatmap.svg
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Network/systemic YES
coverage

Thgrapeutlc NO
efficacy

Safety NO

Dose or clinical use A NO

AIZ?ME/ADMET NO
suitability

Docking binding NO
strength

Candidate for YES

further analysis
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Appendix I. Comprehensive compound evidence ;
Stage 12 ¢« <k e Sic) Cluster 1 4Sus Jals 4 sad JiSY) LS jall Uadle galdl 138 (g

V) Clas gl aae ¢l e aae cliall axe e 2l (oS pall A pad ol a3, Cilaci yall Al e jan dialalic
iled Al 50 ol Aadle Asll it Y 5 ool USul 1) guian ) o2 Jiai, Lgad el Sl 3 peaiall il aae
Cluster 1 4Sus Jala 4 sad S 50 10 el -1, Jsaal)

Al S yall cliall e oAl Y s Giaa gl dae il e
1 Apigenin 85 18 5 11
2 Kaempferol 46 17 5 11
3 Luteolin 64 18 4 11
4 Myricetin 57 18 4 9
5 Resveratrol 55 18 4 3

(incl. trans-

isomer)
6 Ellagic acid 64 17 4 9
7 Curcumin 61 18 3 1
8 Caffeic acid 25 18 3 11
9 Gallic acid 24 18 3 11
10 Tannic acid 14 18 3 1




