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Abstract

Objective: To explore the active ingredients and possible mechanisms of potatoes regulating hyper-
tension. Method: Retrieve potential active ingredients, targets, and hypertension related targets of
potatoes from databases such as CNKI, Wanfang, VIP, TCMSP, PubChem, HERB, and DisGeNET. Im-
port the intersection targets into STRING and Cytoscape3.10.3 software for analysis, and use Cy-
toHCA, CytoHubba, and MCODE plugins to explore the core genes for potato affecting hypertension.
Perform GO and KEGG enrichment analysis using DAVID database, and perform molecular docking
and visualization analysis using Auto Dock Tools-1.5.6 and PyMOL software. Results: 15 active in-
gredients were obtained for potatoes, 578 predicted targets for bioactive compounds, 2687 targets
for hypertension, and 299 intersecting targets between potato active ingredients and hypertension.
After topological analysis, 9 core target proteins affecting hypertension in potatoes were identified.
GO and KEGG enrichment analysis showed involvement in multiple biological processes, cellular
components, and molecular functions. The key signaling pathways include GAPDH, MTOR, HIF1A,
BCL2, AKT1, and STAT3. The core active ingredients include Pelargonidin, Cyanidin, Peonidin, Del-
phinidin, and Petunidin. The molecular docking results indicate that the active ingredients can sta-
bly bind to the target, especially GAPDH, MTOR, and HIF1A, which have low binding energies with
the five active ingredients. This suggests that potato active ingredients may affect hypertension by
regulating related signaling pathways. Conclusion: Through network pharmacology analysis and
molecular docking, this study discovered the key active ingredients and core targets of potato af-
fecting hypertension. The regulation of anthocyanins on targets such as GAPDH and mTOR deserves
further investigation.
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Table 1. SMILES number of potato active ingredients

#* 1. DREEMRIH SMILES 5
Molecule ID %45k MW (g/mol) SMILES
MOL001004 K3 271.26 C1=CC(=CC=C1C2=[0+]C3=CC(=CC(=C3C=C20)0)0)0
MOL000002 ‘RZEH 5 287.26 C1=CC(=C(C=C1C2=[0+]C3=CC(=CC(=C3C=C20)0)0)0)0
MOL006765  AjZiti s 301.29 COC1=C(C=CC(=C1)C2=[0+]C3=CC(=CC(=C3C=C20)0)0)0
MOL004798 KM {2 303.26 C1=C(C=C(C(=C10)0)0)C2=[0+]C3=CC(=CC(=C3C=C20)0)0
MOL000490  #=4-frfi g 317.29 COC1=CC(=CC(=C10)0)C2=[0+]C3=CC(=CC(=C3C=C20)0)0
MOL000499  #i¥ % 331.32 COC1=CC(=CC(=C10)0C)C2=[0+]C3=CC(=CC(=C3C=C20)0)0

3.2. mILERRERTHE
JEIL7E CTD.OMIM.TTD H GeneCards ix PU % #fs F A 2 “ hypertension ”AH G HE £, Hir GeneCards
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AHIbR 591 NEE AT, RAHE 2688 AN KA Venny 2.1 T EAEIREN B #0255 T 4% B
BEAT AR TR B A . BRI 299 MNATEERE S (LK 2, K1),

Table 2. Bioactive ingredients of potato

2. DREREMEMST

A== mw (g/mol) xlogp  hbonddonor  hbondacc
£ LV B (Lubimin) 236.35 3.4 1 2
Y2 753 (Lucernol) 284.22 2.4 3 6
i 2N e 2 19 42 &% £ 14 (Cis-N-Feruloyloctopamine) 329.3 1.8 4 5
)i =X, -N- 57 2 B 255 i i (n-cis-Feruloy Ityramine) 313.3 21 3 4
2 2-N- 2 B 3 2 17 % (N-Trans-Feruloyloctopaming) 329.3 1.8 4 5
J52 7 -N -5 B Bk 32 7% 12 (N- Trans-feruloyltramine) 313.3 2.1 3 4
(2)-3-(4-F2 5 H) R 7 574 R (prop-2-enethioic S-acid) 180.23 2 2 3
H 3% & (Rishitin) 222.32 1.9 2 2
7-24 A1t 3 K IF 3 € (Heliotridine, 7-angelyl-) 237.29 0.5 1 4
(3R,55,65)-6,10- - Fl £:-3-TH i -2- KL 0B [4.5] 3¢ -9- #i-8 -l 218.33 4 0 1
% Lk (Somalin) 518.7 2 7
1% (Tryptamine) 160.22 1.6 2 1
)1 A (Tryptanthrine) 248.24 2.1 0 3
7,7- " 3£-8,12,20- = A B[] = — k... B)R-1,17- B 338.4 25 2 5

(Z)-N-F] 2 Pk 5 - 3- FF A i 1 fr

(N-Feruloyl-3-methoxytyramine) 3434 2.1 3 5
£ Lt B (Lubimin) 236.35 34
K EFEH (Lucernol) 284.22 2.4
JiF 2X-N-[or] 2 i % % 121 1% (Cis-N-Feruloyloctopamine) 329.3 1.8 4 5
Potato Hypertension

Figure 1. Potato active ingredient target and hypertension
related target Wayne diagram
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Figure 2. Diagram of potential target regulation network by String analysis
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£ String 4 FE N 299 MAHACHE AL, LR “Homo sapiens” , W E B EEA>04, KT
K-means S04, SRR E N 3, K15 299 ML, PP K 299 A5 fUF 5132 2544 (14 2). e JE LA
TSV A& S-S

{§iFl Cytoscape3.10.3 #f4: A4k vk fdi i CytoHCA. CytoHubba A1 MCODE =5 i3k & B 2 (1) 2
M. B4f#/H CytoHCAC #E 14, ##E DC. BC. CC. EC. LAC 1 NC FyhArHudkaT 2 Wik, 5% 13
A% FE A E B B (Ak strain transforming 1, AKT1). Src &z H21 M (Sarcoma proto-oncogene tyro-
sine-protein kinase, SRC). #4553 AT 1la (Hypoxia-Inducible Factor 1 Alpha, HIF1A). Mt K 4 3
(Caspase 3, CASP3). #%[AT xB1 (Nuclear Factor Kappa B Subunit 1, NFKB1). it K4 8 (Caspase 8,
CASP8). # iz 4= K[ 73214 (Epidermal Growth Factor Receptor, EGFR). M2 52 1% o (C Estrogen Receptor
1, ESR1). 15 5% 5 5% K1 3 (Signal Transducer and Activator of Transcription 3, STAT3). B #Hififl
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WREUE 2 25 E (B-cell CLL/Lymphoma 2, BCL2). 5 A %5 2 #1 & 1 (Mechanistic Target Of Rapamycin, MTOR).
Hr Vi - 3- T 1% it S0l (Gly ceraldehyde-3-Phosphate Dehydrogenase, GAPDH). #5251 90a i A 2Rk
51 1 (Heat Shock Protein 90 Alpha Family Class A Member 1, HSP90AA1) (/4] 3). CytoHubba ffif}:4%% MCC
FEFPASHY 10 NS PIRAHICHT hub JEE, s PR I/E BCL2, STAT3. CASP3. GAPDH. HIF1A.
HSPYOAAL. MTOR. AKT1. Bcl-2 #2541 (BCL2-Like 1, BCL2L1). NFKBL (/4] 4). I/ MCODE #if
N} B A EAE W% AR i S BR EEAT IR, 5 E] T 4 AMEER, JREHRT 3 AMEE, B—Ni 52 AT
2202 N, S0k 43.176 HIREEL(1E 5, MCODEL), R4 MCODE 114y, ZHed 4y i M 252
14 a (Estrogen receptor alpha, ESR1). 22 %J5i35 4k 2 1M 3 (Mitogen-activated protein kinase 3, MAPK3).
PR TEE H 90a (Heat shock protein 90 alpha family class B member 1, HSP90OAB1)2% . 45 AN 28 M .
184 N4 %, 43%0h 6.815 [RiH (% 5, MCODE?), %k i b4 4% s s Hk 3 [F (Rearranged during
transfection, RET). ATP 454 &#43i5 % H G2 (ATP-binding cassette sub-family G member 2, ABCG2). %t
RS 1 (Checkpoint kinase 1, CHEK1). K [1#4/# C o % (Protein kinase C delta, PRKCD). #&%% m i 2
(Checkpoint kinase 2, CHEK2)% . 25 = /M 21 A1 55, 102 2k 41k, 70 %08 5.1 FIEE (] 5, MCODES3),
R Y S L 5K 11 324K 1 AU (Angiotensin 1 receptor type 1, AGTR1). J&/ii 4 J& 5 4 i 3 (Matrix
metalloproteinase 3, MMP3). 3 i 4 J& 2 (1 B 13 (Matrix metalloproteinase 13, MMP13). 41Z1% (i S (Ca-
thepsin S, CTSS). J&Jii &)@ & AlF 7 (Matrix metalloproteinase 7, MMP7)%. CytoHCA. CytoHubba #1
MCODE =F 7 k¥R B AKT1. HIFLIA. CASP3. NFKB1. STAT3. BCL2. MTOR. GAPDH.
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Figure 3. Diagram of potential target regulation network by CytoHCAc analysis
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Figure 4. Hub genes of potato in treating hypertension
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Figure 5. PPI network modules by MCODE screening
[ 5. MCODE #ff# i it & PPI &R R

3.5. GO DIREEETHT

12 H David %4 xR &2 R 420 KAH QB s 04715 5 B 43 4 o 7E Upload 1) P44 25 L DR NG £ 51
FWN, %Pk “OFFICIAL-GENE-SYMBOOL” F1 “Homo sapiens” , 5= ik “Gene List” , %
VU5 s “Submit List” 73 455, JE3REL 195 45 GO 44 H, S excel B, 4r7IEH 10 A4 Hig e
{BEREAT AT AL BRI IR B 6). 114 6 AT, S B m il i HO4E i Th se B2 BP, CC A
MF %5 3 N4y . BP = LU RO AMIR D) 7 1) s B (response to xenobiotic stimulus). 1 T i 2 1) £ i %
(protein phosphorylation). fif &% 2 A% A2 K PR 752 4445 5 1@ % (insulin-like growth factor receptor signaling path-
way). Tk FE ¥ 419 4% (negative regulation of apoptotic process)F1#i4A 2 v (response to hypoxia)%§ 102 />
% H; CC EE T 2R E AW (receptor complex). 41 i 7L 57 (cytosol )« 4% J& A Ji [X 45 (perinuclear region
of cytoplasm). £&$i44 (mitochondrion) A1k 2 (dendrite) 25 24 4~2% H ; MF 2 ZKBILAE ATP 454 (ATP binding)-
B A % 2R B I M (protein tyrosine kinase activity). ZHE F H3 £ 41 (7 B% & BRI 15 1 (histone H3Y41
kinase activity). 4185 H2AX 55 142 {7 % S BRI £ (histone H2AXY 142 kinase activity) fl &5 (G E
£ (protein kinase activity)2% 69 M2& H .

3.6. KEGG B9

FIFH DAVID 7t 2% B et T 44 51 42 v 1 K 5 05 3047 KEGG i@ 8% & &0, 4% P < 0.05 fifiik H

99 Zim k(1€ 7), EHUAT 30 ZcIB B Bl SV (K] 7). E R R R B 0 K 2 A S, EE

B N E M 645 538 % (Pathways in cancer). EGFR % 52 & i it 11 1) 77 i 25 1 (EGFR tyrosine kinase in-

hibitor resistance). #il/{u 9% - (Apoptosis). i %! f#J (Prostate cancer)fl HIF-1 {55 i@ #% (HIF-1 signaling
pathway)4¥ .

3.7. BFIEER

I 2 - TR - $EAR W IR AU AR R R AT B MR TR > S PP R4S R H
9 MZLEAMT TR SR I 3.

DOI: 10.12677/bp.2025.151010 74 R


https://doi.org/10.12677/bp.2025.151010

WEE %

response to xenobiotic stimulus

protein phosphorylation

insulin—like growth factor receptor signaling pathway
negative regulation of apoptotic process

response to hypoxia

insulin receptor signaling pathway

positive regulation of MAPK cascade

chromatin remodeling

ephrin receptor signaling pathway

epidermal growth factor receptor signaling pathway

dg

plasma membrane

receptor complex

—log o(pvalue) P cytgsol
30 perinuclear region of cytoplasm
mitochondrion
25 dendrite
membrane raft

20 neuronal cell body
synapse

15 cell surface

ATP binding

protein tyrosine kinase activity

histone H3Y41 kinase activity

histone H2AXY 142 kinase activity
protein kinase activity E

protein serine kinase activity

protein serine/threonine kinase activity
nuclear receptor activity

identical protein binding

enzyme binding

20

10

50 100 150
Counts

Figure 6. GO enrichment analysis of key targets regulated by potato in treating hypertension
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Figure 7. KEGG enrichment analysis of key targets regulated by potato treating hypertension
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Table 3. Binding energy for molecular docking of key potato active components with hypertension core targets
3. DREXEFHERS SEMEROEESHIRESEE

PN

T2 47 T
AKT1 HIF1A CASP3 NFKB1 STAT3 BCL2 MTOR GAPDH HSP90AA1
Pelargonidin -5.92 —6.46 —6.55 —6.64 —7.22 —6.32 -8.16 -9.35 —6.88
Cyanidin -5.80 -6.49 -6.74 -7.07 —7.24 —6.37 -8.00 -9.76 -6.33
Peonidin -5.84 —6.42 —6.48 -6.23 —7.26 —6.31 -8.10 -9.97 —6.26
Delphinidin —5.64 —6.38 -6.57 -7.17 -7.33 —6.38 -8.20 -9.84 —6.96
Petunidin -5.76 -6.37 —7.05 —6.56 —7.27 —6.60 -8.18 -9.91 -7.07
4. Vig
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BRFET:[24]. HIFLA Fil BCL2 5 5 Fhyd Pk s 45 & RE &R /N T—6.31 keal-mol ™, AN i & 25 DI AH 5%
[25] [26].
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B iR ARG 51 T VIR E .. HE1E SR RNA &1i[27]. GAPDH 5455 115 5 il
A, BEAES R AE DS S B R . GAPDH T fig il i 5 [Ca%*] i 155 M S I4n AT Ak R 454
F, X B GAPDH 1] BE 5 M 4H i P4 45 525 1 (1 sh A A8 4k, 33k T s e 48 g T R [28] - GAPDH 5 NAD+/NADH
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NEETIE S, s G R . (ERERE RN OGRS, GAPDH B2 5 &b AU, 1
TS -3-TERRFE AN 1,3- IR HIMER, RN 7=2E NADH. GAPDH 3Rk /K5 41 i 6 58 A # e J1AH
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FORAEAMPIE AR T o & mTRE S5 240 M6 A N3 RE AR B HLAE o . GAPDH &2 5 1 41 41 i 4t
TR TSR fESEEE LR, GAPDH KR RiA 540 TS -G ¢ . GAPDH w] R i 82 45 25
TFE S IE BRI o1k, JEHR AR T 4R AR 40 . 25 L FTIA , GAPDH TE4H L Py #3154 £ €1,
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WEE %

S PEDFENE, IR R E TR TRAR, DR BV REsE T 2 Mg a e
T GAPDH #5588 . GAPDH {EN—FIZIhAEE I, MUS SRS, SRR T, FEEE
KRR T R E EEAE A . MR AT T, GAPDH HISAME 5@k £ B K —FAL A (NO) &k I %
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