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[ Abstract |

Gene associations, ferroptosis-related research literature was analyzed to extract disease and gene entities, and a disease-gene complex

In order to reveal the association patterns between ferroptosis-related diseases and genes and predict potential Disease-

network was constructed. The network’s basic characteristics were further analyzed, and the Apriori algorithm was applied to extract
strong disease-gene association rules. Link prediction technology was used to identify potential disease-gene associations. The results
show as follows. ferroptosis plays a critical role in lethal diseases such as hepatocellular carcinoma, adenocarcinoma, breast cancer,
and colorectal cancer. The genes such as GPX4 and ROS play key roles in cell survival or death through the regulation of iron
homeostasis, oxidative stress, and lipid peroxidation. GPX4 and ROS are significantly associated with various diseases. The link
prediction method revealed potential target genes for adenocarcinoma, lung cancer, colorectal cancer, and breast cancer, and
preliminary validation of some predicted results was conducted through literature review. It is concluded that the research methodology
employed in this study is both feasible and effective. The findings offer valuable references and suggest future directions for research on
the prevention and treatment of ferroptosis-related diseases.
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Table 2 Centrality ranking results of disease degree
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: A e ILIRR A L T S R,
4 25 B 19 ( carcinomas, colorectal ) 169 %%Eﬁ%{%tﬁz: IEJ%%EEP%TEEEVEFHO @tl:%
5 Jifi% ( cancers, lung) 162 PR SEIET- MR R A B FIRA T fif X 2
6 SRIR AN ( carcinoma, planocellular) 145 I 0 A AIL R, Shy 95 s 1 T 7 R ¥ O 4 £ 1
7 2S84 (kidney failures, acute) 142 % lﬂ% i

Pl $J84 (maligne elanoms
L e o i) HE4 10 19 35 [ 4 2 6L 46 GPY4, ROS.
10 B9 ( cancers, gastric) 119 SLC7A11 .NRF2  ACSI4 . HMOXI1 . TFRC . P53 . FTH
FRG, 3% 10 ™ HE PRS2 R0 T4 A v i) SC B ol 452
®3 EEEMHOEERER RT3 i R 1 LB T Bk R 41
Table 3 Centrality ranking results of gene degree BOFIRG B i A 2 5 A HE— A R 5T 1 2 5 [ A
s = = BRBET P I FE PR 46 A B T A AR BRPE T
. o ” AR AR S 0 06 B A8 0 1
3 SLCIALL 85 Mk,
4 NRF2 79 3.2 HRATHXERSEERNXEKSH
Z 31%’;(41 Zg 3.2.1 kG A BRI X BEALN 2R
; TERC 63 K H Apriori 535 X0 RO 2E 47 5 06 B0 0 42 41
8 P53 59 VEE RN SRR 0,01, /N EARE H 0.05, #7+
9 FTH 55 JERT 1, S & HUH 23 ZRom BB, dn sk 4
10 FRG 51 FJ?ZT_\‘ N
F4 ERSERMXEANTIFE
Table 4 List of disease-gene association rules

i I A SR EAREE YER
1 Jii Bk 1L ( cerebral ischemia) GPX4 0.023 0.129 1. 950
2 KA sl Bk P31 2E (Middle cerebral artery occlusions) GPX4 0.014 0.114 1.730
3 SMER 4% (lung injury, acute) GPX4 0.017 0.113 1.716
4 ;m‘fﬁfgLEﬁﬁ(triple negative breast neoplasms) GPX4 0.010 0.107 1. 626
5 it 4 0 LS (ischemic heart disease) GPX4 0.014 0. 094 1. 426
6 /N a8 ( carcinomas, non-small-cell lung) GPX4 0.017 0. 090 1. 368
7 A 4% (kidney failures, acute) GPX4 0. 029 0.087 1.319
8 JFEF 44k (hepatic cirrhosis) GPX4 0.015 0.077 1. 165
9 FLAR 9 ( breast neoplasm ) GPX4 0. 040 0.074 1.122
10 AR/INAH M9 ( carcinomas ,non-small-cell lung) ROS 0.017 0.107 2.019
11 jmﬁ?mﬂﬁ(mple negative breast neoplasms) ROS 0.010 0.102 1.918
12 FLAR B ( breast neoplasm ) ROS 0. 040 0. 088 1. 666
13 [ L7 ( leucocythaemia) ROS 0.017 0. 087 1. 635
14 i ( cancers, gastric) ROS 0.023 0. 085 1. 595
15 fitifiE ( cancers, lung) ROS 0. 033 0. 080 1.515
16 %5 W98 ( carcinomas, colorectal ) ROS 0. 034 0.070 1. 330
17 HFEF 4k hepatic cirrhosis) ROS 0.015 0. 066 1. 244
18 JRi B ( cerebral ischemia) ROS 0.023 0. 064 1.214
19 S50 (lunginjury, acute) SLCTAIL 0.017 0.061 1.742
20 Y[l §L98 ( neoplasms, ovary) SLCTAIL 0.020 0. 054 1.534
21 fiBi B Il ( cerebral ischemia) FGFRI 0.023 0.072 18.974
22 SR B43 (lung injury, acute) NRF2 0.017 0. 065 3.090
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Fig. 3 AUC scores for each algorithm for thedisease-gene co-occurrence matrix

®5 FR-BEERXBESRAMN PA HiEE
Table 5 Disease-gene association combinations

and unweighted PA algorithm values

BRSO AL

s
C[D

PRI S

BMEN PA fH
1 J95% (tubular carcinomas ) 1L-6 14 670
2 %9 (tubular carcinomas ) SAS 12 388
3 39 (tubular carcinomas) MAPK8 9 780
4 Hﬁ%*}ﬁ'ﬁ( tubular carcinomas ) LPS 9 454
5 H98% (tubular carcinomas ) HIF1 8 150
6 798 (tubular carcinomas) COX2 8 150
7 9% (tubular carcinomas ) P62 8 150
8 filige (cancers, lung) TNF 11 960
9 JiliJi ( cancers, lung) GPX1 9 890
10 %5 H M9 ( carcinomas, colorectal ) PMN E 10 845
11 2% B 9% ( carcinomas, colorectal ) SAS 9 158
12 ?LH;?E“E( breast neoplasm) p38 8 448
13 FLIRIE (breast neoplasm) HMGBI 8192
14 T4 983 (liver cell carcinomas) 1L-6 15 570
15 HF 2 983 (liver cell carcinomas) TLR4 7 958
16 F 1L ( leucocythaemia ) ACSIA 12 684
17 5 9 (nephroid carcinomas ) NRF2 14 065
18 B B A6 2298 (malignant melanoma ) COX2 9 231
19 98 ( cancers, gastric) TNF 8 424
20 [ ARIE (cancers, pancreas) TNF 8 476

T BRI B 0 58 38 5E K B W A 0 > 48
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