
This study identified taxifolin as the most promising in silico CD47 inhibitor for Alzheimer's disease, showing strong 

binding, favorable stability, and acceptable ADMET properties. Molecular dynamics confirmed stable CD47–ligand 

interactions, while BBB predictions supported therapeutic potential. These findings nominate taxifolin as a candidate for 

further experimental validation in Alzheimer's therapy.
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Alzheimer’s disease (AD) is
defined by progressive
cognitive decline related to
amyloid-β (Aβ) accumulation
and chronic
neuroinflammation.
Neuronal CD47-signal
regulatory protein-α (SIRPα)
interaction inhibits microglial
phagocytosis and therefore
reduces Aβ clearance.
Inhibition of the immune
checkpoint CD47–SIRPα
has become a promising
therapeutic approach to
restore microglial function.
In this work, a combined in
silico workflow was used to
discover new natural
inhibitors of CD47 with good
pharmacokinetic properties
and stable binding features.

CD47 crystal structure
retrieved from the Protein
Data Bank and validated
using PROCHECK.
A phytochemical library was
prepared and screened using
Schrödinger GLIDE through
HTVS, SP, and XP docking
protocols.
Top-ranked compounds were
evaluated using MM-GBSA
binding free energy
calculations.
Drug-likeness, toxicity, and
blood–brain barrier (BBB)
permeability were assessed
using ADMET prediction
tools.
Molecular dynamics
simulations (100 ns) were
performed in GROMACS to
evaluate structural stability
through RMSD, RMSF, radius
of gyration (Rg), and binding
free-energy analyses.

This computational study
identified taxifolin as the
most promising natural
CD47 inhibitor based on
binding affinity, molecular
stability, and favorable
pharmacokinetic
characteristics. The
integrated docking, MM-
GBSA, ADMET, and
molecular dynamics
analyses support CD47
inhibition as a potential
immunomodulatory
strategy for Alzheimer's
disease. These findings
provide a strong rationale
for subsequent in vitro
and in vivo validation to
establish therapeutic
efficacy
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Molecules

Docking Score 

(kcal/mol)

MMGBSA Score

(kcal/ mol)

Taxifolin -6.385 -24.08

Apigenin -4.11 -30.82

Palmatine -3.487 -33.43

Piperine -3.359 -32.96

Xanthyletin -3.279 -25.78

0

0.05

0.1

0.15

0.2

0.25

0.3

1 7

1
3

1
9

2
5

3
1

3
7

4
3

4
9

5
5

6
1

6
7

7
3

7
9

8
5

9
1

9
7

R
M

S
D

 (
n

m
)

Time (ns)

APO (0.165 +/- 0.048)

Apigenin (0.109 +/- 0.021)

Palmatine (0.119 +/- 0.021)

Piperine (0.118 +/- 0.018)

Taxifolin (0.106 +/- 0.017)

Xanthyletin (0.112 +/- 0.023)
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APO (0.087 +/- 0.067)

Apigenin (0.072 +/- 0.031)

Palmatine (0.074 +/- 0.039)

Piperine (0.067 +/- 0.032)

Taxifolin (0.070 +/- 0.040)

Xanthyletin (0.072 +/- 0.036)
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APO (1.421 +/- 0.008)

Apigenin (1.415 +/- 0.007)

Palmatine (1.422 +/- 0.007)

Piperine (1.408 +/- 0.008)

Taxifolin (1.421 +/- 0.005)

Xanthyletin (1.420 +/- 0.008)
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Apigenin   (-5.552   +/- 3.962)

Palmatine (-29.098 +/- 6.040)

Piperine ( -5.369 +/- 4.834)

Taxifolin ( -7.491 +/- 4.532)

Xanthyletin ( -15.952   +/-  4.004)
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