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Abstract: Neurological diseases, cardiovascular diseases, and pulmonary diseases have always been major
threats to human health. How to intuitively, efficiently, and rapidly screen out drugs with therapeutic effects is a
key scientific issue in the field of biomedicine that urgently needs to be addressed. In this study, aiming at the
pathological characteristics of these three types of diseases, key gene promoters such as those of nerve growth
factor, vascular regeneration and repair factors and pneumonia factors were cloned and linked to reporter genes for
quantification. Finally, a molecularly targeted drug screening model based on the stem cell differentiation system
was constructed, and its function was verified by applying known pathway activators. This model not only has the
universal characteristic of predicting the efficacy of compounds, but also can achieve dynamic analysis of the
relationship between time and efficacy as well as the relationship between dosage and efficacy in view of the
complex characteristics of traditional Chinese medicines and their compound ingredients, effectively revealing the
material basis of their efficacy and providing important technical support for the quality control of subsequent
clinical medications. While maintaining the advantages of traditional screening methods, this model breaks through
the limitations of existing technologies. Finally, we discuss the technical characteristics of existing drug screening
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models and conduct a prospective discussion on the application prospects of this model in the field of drug research

and development. The animal welfare and experimental procedures of the work were approved by the Medical
Ethics Committee of Southwest Jiaotong University [approval No. SWITU-2403-NSFC(026)].
Key words: pharmacological screening; stem cell; screening tool; promoter; regulatory of gene transcription
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Figure 1 Scheme of trace component pharmacological screening establishment and verification. A: Establishment of cell lines stably

expressing targeting protein based on stem cell model; B-D: Illustration

e uF AR, A T E N O 8RR B IR, s
RAPIRNRRFE G T R EIZD LAEH. RENY
NEANE R B PRIAIT 29 PR R 5 T 2 A — &
PO AR 2 AIAELERE 2 A R, WA YT )5 5
Uy PR I O 2R, R It A L (G R L)
SRV [ N B TR IR e 1 2 S R, i Mk I
A RGBT £ B KRS LB S/ I i 8 A
P TG IR 5 AR S5 D7 T, T OK B T ikE R,
VEGF . HIF 5 NGF J2& 5 ixi st fiLAF 5 (1) Tl i 22k (52>

HH S 25 YR T I i O A R P SR AR, 2R R T
il 77 75 Big L fke o 4 i T B R S T A, BT
¥ LA VEGF 5 HIF J3 311 7 A F I 551 40 A 07 356 5
B AR RRZE 97 6 H T 6 P SRR T AN 5] v 24 3% 14 B 47

of the functional validation of screening model in neurological (B),

cardiovascular (C) and pulmonary (D) diseases. TCM: Traditional Chinese medicine; NGF: Nerve growth factor; VEGF: Vascular

endothelial growth factor; TGF-f: Transforming growth factor-f
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Figure 2 Scheme illustration of the plasmid construction (A) and functional identification of E2 (B) and luciferase (LUC) (C). B:

Fluorescence was observed under a fluorescent microscope at 200x magnification with plasmid of hypoxia-inducible factor (HIF) gene

promoter (pHp!I and pHp2), vascular endothelial growth factor (VEGF) gene promoter (p¥p) and nerve growth factor (NGF) gene promoter
(pNp). Scale bar: 100 pum. e: 300 pmol-L" CoCly; f: 300 pmol-L” CoCly; g: 1 ug-mL™" lipopolysaccharides (LPS); h: 100 umol-L™' clenbuterol

(CLE); C: Quantification of LUC of cell lines using positive drugs of different concentration by fluorescence intensity detection. n =3, x £s.

P <0.05 vs control (by two-tailed  test)
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Figure 3  Application and functional validation of molecular targeted screening model in neurological disorders. A: The effects of 8 umol-L"
isoliquiritigenin (ISL), 10 umol-L" alantolactone (Ala), 100 pmol-L" crocin, 100 pmol-L" benzoylmesaconine benzoylmesaconine
(Benzoy), 100 pmol-L™" gallic acid (GA) and 100 umol-L" protocatechuic acid (PA) on the expression of the VEGF gene compared to the
control group by fluorescence intensity detection; B, C: The effects of 17 compounds on the expression of the HIF and VEGF gene by the
fluorescence intensity detection. Monomer 1-15: 100 pmol-L"'; monomer 16, 17: 10 pmol-L"; D, E: The effects of ellagic acid (EA) on
NGF and VEGF gene expression by fluorescence intensity detection. EA: 5 umol-L™'; CLE: 100 pmol-L"; LPS: 1 pg-mL"; F-H: The effects
of different concentrations of 0.1-100 pmol-L" nookatone, chrysin and tectochrysin on the expression of the NGF gene by fluorescence
intensity detection; I, J: Fluorescence was observed under a fluorescent microscope at 400x magnification, nestin and GalC (glial cell
marker protein) expression by immunofluorescence staining. Scale bar: 100 um. RA: All-trans retinoic acid, positive control, 1 pmol-L™".
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Figure 4 Application and functional validation of molecular targeted screening model in cardiovascular diseases. A—C: The effects of
compounds on the expression of the c-Jun N-terminal kinase (JNK), extracellular regulated kinases (ERK), and nuclear factor kappa-B
(NFxB) compared to the control group by the fluorescence intensity detection. The concentration of all monomer is 1 pmol-L", CG:
Calycosin-7-O- p -D-glucoside; D: The effects of different concentrations of various compounds on VEGF gene expression by the
fluorescence intensity detection; E—G: Drug induced BMSCs for 2 and 4 days, mRNA expression of a-smooth muscle actin («-SMA),
VEGF and platelet endothelial cell adhesion molecule-1 (CD31); H-M: Fluorescence was observed under a fluorescent microscope at 800x
magnification, a-SMA, VEGF and CD31 expression after 5 umol-L" simvastatin, I umol-L™" alantolactone, 1 umol-L" crocin II, 5 pumol-L"
costunolide, 1 pmol-L" mangiferin by immunofluorescence staining (H —1J). Scale bar: 25 um. Protein expression was analyzed using
Imagel. n=3,x+s. P<0.05,"P<0.01, P <0.000 I vs control; “P < 0.05 vs simvastatin (by two-tailed ¢ test). MFI: Mean fluorescent intensity
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Figure 5 Application and functional validation of molecular targeted screening model in pulmonary diseases. A: Various compounds of
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10 pmol-L™; B, C: The concentration optimization of the LPS induced alveolar epithelial cell injury model was determined by evaluating

cell viability and quantifying IL-1/ levels using enzyme-linked immunosorbent assay (ELISA); D: The impact of the TGF-/SMAD
signaling pathway. n = 6, x +5. "P < 0.01, “""P < 0.000 1 vs control; “P < 0.05, ““P < 0.01, “**P < 0.001, “***P < 0.000 1 vs LPS (by

two-tailed ¢ test)
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