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Analysis of the Association between Rare Diseases Related to Ferroptosis and Genes and Drugs
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(Abstract]  Purpose/Significance To mine the genes and drugs related to rare diseases, and to provide new ideas for the research
and treatment of rare diseases. Method/Process Genes, drugs and rare disease entities from the abstracts of ferroptosis — related research
literatures are extracted, and rare disease — drug and rare disease — gene entity co — occurrence networks are constructed. The overall
characteristics and node characteristics of the two two — mode networks are analyzed by using the social network analysis method, and
clustering maps are generated. Apriori algorithm is used to mine association rules to explore the main association patterns of drugs, genes
and rare diseases related to ferroptosis. Result/Conclusion Important rare diseases affected by ferroptosis, drugs that have a positive
effect on the treatment of rare diseases by affecting the expression of ferroptosis — related genes, and regulatory genes for ferroptosis — re-
lated diseases are revealed. The analysis results provide useful enlightenment for further understanding the occurrence and development
mechanism of rare diseases and their treatment strategies.

( Keywords ) ferroptosis; rare disease; network analysis; association rule mining

(fEEIHH) 2024 - 11 -28

(EE®EN]) 60y, WL, BlEdR, RERIBL0 RN,

(BE&TH) P8 &SR — BRSO QUFm B (30 H 4% : 20230538, J20240522) 5 (P4 S4HE “HiL T
B BHEI R T E (W E45 : BYSK008)

.64 -



EFERFRE 2025 FH46 54

JOURNAL OF MEDICAL INFORMATICS 2025,Vol. 46 ,No. 4

L
T
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[ —RPIRG R . EEREMFEIRGIE 7 000 L
A 3 AN IR X T R
IBH B ORI A T i BRBE TR — T L
PEAIMBET IR, BRI M PN 8k 5| & T R
FAR, BRI AR R R A L H R A S At
i, EIEER AN R A B IR G, A o g R
A TS A A R PR
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T TERRICT I IR TR ST, R A 2
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2 H#ESHE
2.1 HIBRME0E

BEH PubMed %85 A S B I F P A
R RAT BEKRIET T, ( ( ( (Ferroptosis
[ MeSH Terms ] ) OR (ferroptosis [ Title/Abstract | ) )
OR ( ferroptotic cell death [ Title/Abstract ])) OR
( Oxytosis [ Title/Abstract])) NOT (review [ Publica-
tion Type ] ) ; F-X 2 K R ERACHIFI A0 MU AL T-AHH G
W5, SRRk AL LA, ( ( ( (Tron overload
[ Title/Abstract ]| ) OR (iron accumulation [ Title/Ab-
stract ] ) ) OR (iron metabolism [ Title/Abstract |))
AND ( cell death [ Title/Abstract ])) NOT ( review
[ Publication Type] ), L3R5 7 292 ik, HBk<
BUAEE . B RO B SR, AN S, i
VEIf R B A R 20 2 At B B LR SE T2 (ferropto-
sis) BESE FREOCHEN A I SCHK, SRR K
HOCHRA IR LT, 153 6 463 T E 1 2R FE T A

FM IR Sk, KRR H o 2023 428 H 6 H .
2.2 WERFE

2.2.1  pa EAORAD BT B RE BE IR AR TE
3, W5 MR A Orphanet . 251 %#5 )% Drug-
Bank FIEEIAA Gene Ontology FH 5= WL L, 2}
Wy i) LA R Tl L, SR ) ML P i 44 ST A1
JT AR SO P ILN  250) . FEN SR
2.2.2 #axWApA FETHEEE, BFELKS
R PR SCERCIBIL E AL 2 45, T AT BRAE 2
Hr TH VOSviewer JEAT AT 70 M7 N 4% B {45
b CHUBE, B EHAR) MY R AR (RO
B ROt A o), R ERAE TR
18 5% 2% I 45 2 T A

2.2.3  RERAM 24T KRB o3 Mr e K 42 3
MCHERAR, T B /R Bl 4 b IRUBOC R . i i
Apriori SE PTG, SRECE WA 525y,
DRI S BRI . ol FH S5 B (support) . EEAR
(confidence) FMHEFFE (lift) V4SRN
JEFRIEPT A S 55, [R5 54Kk A FISER B |
55 AT I Lo R TR A SGIAL U H RiF
TG PEZ R RHRFESE , 4RTFEE > 1 FoR itk A A
SR B IR,

3 ARGRES
3.1 HIEATSEHNBTMFERNRFAR

AHSEAIF 58 SR A 27 DL S B3I 680 T, i
129 FpE WA o Horpr, 20 FpEE DL AR =12 ¥k,
E SRR DL, B M MR AT
TR AL PR, WG BT A K e
TR U AL (glioblastma, GBM) | /INfJifd i
Ja& (small cell lung cancer, SCLC) 4§, H k4. &
JE ST AL SR A, B s
BRECT WA S e IR AN R . P IR AT MR
WMLZE 45 M R fF (L AE  (amyotrophic lateral sclerosis,
ALS) Fifis BRI A I T R AE  (friedreich ataxia,
FRDA) , #StT-dinl i gkia S 2 5L R R,
VRIS 1 v Bk A a5 A Ak 5 e i 35 48 A AN AL
B, SEERIET, R,
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x1 HKETHIXNSMERLFRIT
75 ULy h SC A R ES €4 WK || 75 UL Hh SC A R N E S &S K
1 Jikdpi sl ok glioblastoma 104 11 EA ac gt multiple myeloma 20
2 NG i small cell lung cancer 84 12 JHE bile duct cancer 20
3 B 375 B 41 i g clear cell renal cell carcinoma 61 13 B i nasopharyngeal carcinoma 20
4 2R acute lung injury 55 || 14 WIZELEMREEALIE amyotrophic lateral sclerosis 17
5 BN osteogenic sarcoma 49 15 [ E fibrosarcoma 17
6 2 B2 MR neuroblastoma 45 16 T BT EA preeclampsia 16
7 kExiiE kil spinal cord injury 39 17 S acute liver failure 14
8 BB R A e esophageal squamous cell carcinoma 34 18 Hik 285 i A A0, 20 choroidal melanoma 14
9 FEE AR ZEGHE severe acute respiratory syndrome 26 19 B T adrenocortical carcinoma 13
10 45895 tuberculosis 20 20 ofy L {75 He U R JEE - friedreich ataxia 12
. _ TEM SR Iy A S BEVE R JE A 0, A, %
3.2 HKATSENFERR - AW M KSH
M EAR N 4, EME M4 P AT ZH AT S 8 e
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3.2.2 W% gAML GBM RYBERP.LHE
H HL D PE R RO e e, RN AL T
Mz, AZRAYRYT, Wk 2, SCLC s
TR (neuroblastoma) (1 B8R Lo B2 A AT
PRI 2 A0, 28 3 il BRI P A o ik
KW, ZRAYIRGS S SCLC MSPERifif (a-
cute lung injury, ALL) HIGYT. P45 OHEHES AT
SIS, WA 3. o thie, e UL
EP AL R VA e ST Iy TSRS h e e

& e R — *2 ERRF-HYNEHERBH SH0E (§75 i)
1 FERFE - KEBEEE
He# 7 WL BERCh.GRE HEEdhaots Rtk
CRERTIA (1114, Grfsftgiyy 1 WROBAIER 120 030920 2678460295
(580 /|\> ) IX_XJ%SFﬁJTE{ET% (4‘ 354> , %)ﬁﬁﬁé% 2 7N R il 9 107 0.393 04 23 544.320 88
B, (HF%EANE (0.000), BikEaAfsn, iy 0 MEVAIRE 7T e st s
. 4 B 68 0.376 79 19 712.970 16
B I T R et T R WKL 45 O
5 AbERs 66 0.37599 23 544.320 88
M, 1 GBM, SCLC Kz H K (copren), F
x3 FERFE-HYMEFAYH PO (815 41)
HE4 25 SCAA R WA FR BER Eo3 e s o L R N 5
1 N RENIIN copren 65 0.478 79 26 784. 602 95
2 Z R erastin 44 0. 443 54 16 512.378 35
3 P k2R cystine acid 23 0.376 79 5 109. 795 22
4 T malondialdehyde 22 0.384 53 4800.241 94
5 SN deferoxamine 21 0.397 43 6 463.561 15
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3.3 HIATSEMENR - EE ZHEMESH
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KA 1325 g, 1848 &3, LA 2,
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rkghima i/ e
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VAT R A R, BRAE TR S5 I 5 R A 56
3.3.2 W#4 g GBM PR R4
Wb otk RkiE b otk R E AL, &
W GBM 52 Z Bl 25 W) sl AL 5 i e iR 7 e i, LW
B2 A 4 4% . SCLC BBEH S, 76 P 4%
R G, KA EER], WK 4, GPx4
3 I PR SR AL, X5 L A AL R I TR o
ROS, SLC7A11, HO -1 }X NRF2 X 4 FpE[H A 3
i O MEE R ES — 80, RIS T AL, FE
RS HRER MM 0, WES.

x4 FRFE-ERANZHFERFT 0 (875 60)
4 I 1o RS STt A d S o T SN 3

1 T 55 240 g 240 0.39176 177 073.303 58
LRSI (123 4, B AR AL A 2 /NS 205 0.383 91 145 040. 800 88
(1202 4%), MIZEEIREE N 4.29, BIEEAS5E LR BX 3 EE VI 142 0.370 60 102 229.263 31
FER 52y 4 A FEH B WA B, SREREURE R 4 ARG 140 0.370 19 90 464. 026 86
PR WIZEEAE N 4, FRIIPIZRBEL /N, AT 2T 55 1] 5 HPR 120 0.366 16 70 795. 459 23
2% A AT A, M EE(E{Ch 0. 003,
x5 FERF-EEANEHERT RO (815 )
He44 TR SRR TR B A FR % GRS R N 23 D3l M o

1 A e T E AL G 4 GPx4 65 58 408. 219 48 0. 458 60

2 TEPER ROS 55 49 641. 369 08 0.446 73

3 RIREBIRFIE 7 R 11 SLC7A1l 36 30 597. 492 42 0.426 89

4 ML F AR -1 HO -1 31 21 649.969 31 0.412 50

5 Wit s B2 M6 T2 NRF2 30 20 607. 784 14 0.404 81

3.4 XEXHINSTHR

SCHR BRI 24540 A0 WL SE AR B — 4R 10 5%,

SRR, BEE B/ N SRR 0.002, F/NEAFEE 0.5
3.4.1 EWmEHWHXRBEAN 2 HINER FHRTHE > 1, 1GROCHAMNEEIREE R, k6,
#6 AYESEIFHXBAN
4 SRHRHLIN] KRR BAE $RFHRE
1 temozolomide (FEEEMEME) ——glioblastoma (i i1 41 8 ) 0. 006 05 1.000 00 9.579 71
2 iron oxide (%fk%k) ——glioblastoma (i J5RE4NHR) 0.002 52 0. 625 00 5.987 32
3 d galn (D - PF ) ——acute liver failure ( 2Pk TF3EM) 0.002 02 1.000 00 25.753 25
4 paracetamol (FMEJE) ——acute liver failure ( 20k T5E3) 0.002 02 0.571 42 14.716 14
5 lipopolysaccharide (J§ZH) ——acute lung injury ( 2P:fiii1) 0. 007 56 0. 681 82 8.397 79
6 cisplatin (Jliiff]) ——small cell lung cancer (/)N4H L% ) 0. 002 02 0. 666 66 6.235 84
7 artemisinine ( FEE) —malaria (JEB) 0.002 52 0. 625 00 36. 452 21
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GBM'' | B REE S AL AT T 1 SR 3
M4 B D -3, FPRER S ALF SCHK,
ALF ZEIET M (9 2 AT M sE T i 77
D — GaIN/LPS if5 51 ALF A58 5 3021 i 458 443 F1 4
T2, 5l ALF, FMAER 5 I A A 36 & 8 I K
ALF g R0 S M 5 48 71 g £ 4
(lipopolysaccharide, LPS) 5 ALI 3¢k, LPS 2N %
R, GRS SRR HLR AT, LPS Hiln]

AE 2 ALL, SRHERLIN 6 /s 45 SCLC SCHK,
SCLC 2 & R R M M M o WL A Sy 5K Al T
2y, X SCLC A RXRFEE 2 UHIH S KIT
IHHERH], J& SCLC —43a 7 MbsiETr 580 B
W7 BonE R SRR, HHAMN R 5
B, e ARG R, i ORI it
DAL, R LA Y
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®7 EESFERFHKEEAML

s SRIKAL I SCRRRE EAEEE $EFHpE
1 U87 snoRNA (/MZ{~ RNA) ——glioblastoma ( Ji¢ J5i £ 41 g y53 ) 0. 003 45 1. 000 00 9.111 11
2 TPS3 (g ml &) — —glioblastoma (i 5 H-41 9% ) 0. 002 65 0.178 57 1. 626 98
3 ACSI4 (KA4#T) ——glioblastoma (it J5T B4 a8 ) 0.002 39 0.160 71 1. 464 29
4 NRF2 (T E2 HIEHF2) ——glioblastoma ( Ji 5141 s ) 0.002 92 0.125 00 1. 138 89
5 ROS (7EM:4) ——glioblastoma ( Ji¢ FiHk4H %7 ) 0. 006 09 0.116 16 1.058 36
6 SLCTAIL (FJREIKF T bt 11) ——glioblastoma ( Ji2 5 £ 4150 ) 0.003 71 0.114 75 1.045 54
7 EGFR (4 K T7324k) ——small cell lung cancer (/NI ) 0.002 65 0. 476 19 5.236 71
8 ROS (& ME4) ——small cell lung cancer (/NHAEATIR) 0.008 75 0. 166 67 1.832 85
9 TP53 (R & 1) ——small cell lung cancer (/N4TfATITE ) 0.002 12 0. 142 86 1.571 01
10 GPx 4 (AMeH kT A AT 4) ——small cell lung cancer (/MR ) 0.007 16 0. 108 87 1.197 26
11 HO -1 (4T &% H) ——spinal cord injury CEBE4) 0.002 92 0.150 68 3. 840 43
12 SLCTA (FEJRERIKF T b 11) ——acute lung injury ( ZHEMHG) 0. 005 04 0.155 74 1.901 11
13 GPx 4 (A H T & LY 4) —acute lung injury ( ZPER4) 0. 009 28 0.141 13 1.722 78
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BREH IR BERIE T o SEBMN 7—10 45
JR: P EGFR, ROS, TP53 . GPx4 5 SCLC f£7F
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