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Abstract

Abdominal aortic aneurysm (AAA) is an aortic disease, which is typically asymptomatic but can
lead to progressive dilation and abrupt rupture of the aorta. Consequently, the mortality rate is
high. AAA is impacted by many factors related to genetics and environment, and inflammation and
response of the immune system assist in the growth and progression of this disease. Aside from
surgical intervention, there are currently no specific and effective medication remedies for pre-
venting the progression and rupture of AAA. Potential biomarkers and therapeutic targets can be
identified through a large-scale assessment of genomic and transcriptomic data in order to better
understand the complex molecular pathways and mechanisms of this disease and to facilitate the
development of personalized medical strategies for managing AAA.
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1. 5]

I8 25 B kR (2 40 A2 vh IR R Bk 18] BB A R B SRR A o XA AR BT SRR B AR X
— I REAEREE R LK R R SRR A7 5K, R S EEIE R ARG, T SRAR G T IR
BHEAZI 150% [1]. AR EZBKEMRE 1 SR T 80%,  H It R e L UMk (4 O L B9 PR R 2 —
52 2 20 P TR8 P W PR 2 UL A R 3 50 K Jy S ) 7 ¥ 97K [2] o IR EBH R (AAA) REAFEAE TR R 32T 17 TIN
FETZ. RZHERMAEW, TTIEREINE AAA (2ot 30 £<50 =K Fitkoh 30 <55 ZK)ilid 1%
I, TORBERERA . AR SRR AAA B2 FEIEATAMRME R3] A THIAR G S5 RIS AR
E, PUONRIEIUCA T AR RFIVETT, KRR RGET FATIRFF S 25% 2 500%13EH N [4]. 1833k
T T L 29 BT AR AT IR T, AR R BREIR AL SR BN AE G . 28R T IE
THRIER B HE MBSO, 2SS E B4R KT 5.5 cm, LMEEhER ELAR KT 5.0 eom I, RIEEAT
FARIBIT, WAL BRI N B2 ZAR[5]. DRIk, R0 e s 3= sh ko A 5 it Jee 1) 2
DA R B W RROE . ZEYME B 20 B o B2 2 U8R 2 T 5 1 B SRR T BL[6] . Bdl SR 1
Ly R AT REE YD /N B S I A 90 AR HE R P, SESRATF ST 4 AT S . BRRE ST & DL R Ry
BrEEST, RN R BUBIIR S T A% 2 BR WL 2 5 BRI AT 2 T, e R A i
WO T P R A VIR C IR E D BR7]. I RAORTSIRM], T 4. EREAE. WOORA.
PERIZHAE. B 4K SRR 4 22 M SORE 20 IR HE N LB IR EE , EATIE IR T Bl iR e il s A G E
TR RI[8]. JORELE N T kBT (AAA) A L Y 2 CARAIESE,  TT0 HLAE SERE h 38 n f) S8 A0 2 8
PEAE JOE (95 FRA B AR rh 380 B R A 9] FERAESR T, AL LI S P A (ROS) ) 484
i 2 ML et SO, XL R AR T35 F R B 70 NF-«B (R 181 «B) i ik 48 Al 40 i (]
THIREI . IO H LG LS BOE A5 Sl R [10]. BbAh, BN, -~ WLAR AT s 2T i it & 7 A 2R

ik
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FIBG, XS G RN SRS, RN R R 2 2 R (AAA) I HEE . B0 RRET4EGE M LR 2T 4 40 i
A R I ST LAE BLE P A IR ) 78 57 40 i 2B T80 | B A AR K R (TGF)-B AL i 4
RAN, XY R sb R EB11]. BTREA, B TR ITFE RS, Bl R s
AR A B ZIIR YT 7R T R S S KR (0 & R A 2L . BRI, RIS AAA KR FEE R AE G 1)
B RE B A BRI IR R L BRI RIA LR A 404 2 (Gene Expression Omnibus, GEO)ECH T x4 [HI
{1 2 FF i R s 040 2 U5 [1.2] o

2. F&
2.1 BURENERERRIESH

£ GEO Wiz 5 AAA FHRIEHE.E fro il S 52 b P & GPL10558 (lllumina HumanHT-12 V4.0
T RIS AAA GBS /- GSE47472. GSES7691 Al GSE119717. X Su$idfi s H 1 ey [ — 21
BAMK IR EA%, JEIEIEAR RSP S A (G 1) IX B OR 1 JRREAS 1) — SO ATy i AR 0 — Bt . AT T
ME RS FEAL 14 A, PERAKTEEIKER N 62.6 £ 180 ZK)MERRIEREN, XBEAS
GSEA47472 Hu e b ¥ s B BN KA AR bR A (3L 8 M) HEAT 1 . MR R B 58 B R LK 32 3h ik B,
K> TR B 7 e i i R RE A . 32D T T GSES7691 HHs A b 20 /NI - B kg
BE PR KNESNNKER 54.3 + 2.3 2K). 29 FIRAE F Ik 85 (CFHs R F 3k B 68.4 + 14.3
LK) 10 AN 38 B 1R 2 (R0 R 2 Sh kbR A 2 IA) ) 22 S e DR ek o [RIRE, JRATIFE GSE119717 ##i 4 hik
FE T 30 /NI A B A B i LR AR 5 30 AN ARG A= i BRI B 4 SURE AR i) 22 S S R SR . FRATIE
I RIES TR “sva” fk& I, IEhruEtk GSE4ATAT2 A1 GSE57691 ##E4E. @it R F1fY “limma” (4
4.2.1), FATIRH 2R FKIEFER, ¥ p < 0.05 H|log2Fold change (logFC)| > 1 KT 1 ¥ G it E EA = L.

Table 1. Dataset details
%= 1. BmEIFE

Dataset Organism Disease Control platforms
GSEA47472 Homo sapiens 14 8 GPL10558
GSE57691 Homo sapiens 49 10 GPL10558

GSE119717 Homo sapiens 30 30 GPL10558

22. ERRIEERNRESESEBRERIH

B I B FH R A4 18 (Gene Ontology, GO), FRATTHFFT | 7 e RIKFE K ) AW Dhee, e 7 AR E
BAME Sy ST IIRe A AR . FRATVRAL T AR PR 5 BE R 2H R4 5 (Kyoto Encyclopedia of Genes
and Genomes, KEGG)i& %, DL T fif5 BN EE FIAH X HIME S 16 S F. X —orirdiiid RA.2.1 B 1)

“clusterProfiler [4.4.4]”7 #7347, WATUEH] T AV FEFIRARARTE XS T 22 5 Rk £ K (DEGs) /& 4t it
FREN. HEMERMZES, HAHE P < 0.05 2ZRH%E BRI LA AR EgS I E A BEE.
Ak, FRATER T R 4 E 4 0 M (Gene Set Enrichment Analysis, GSEA), 5L A ANE, GSEA 1L
e BN, BIIL AT B RO B BRI, R A X Le AR A i R AR AE[13] . JEid
R (WA 4.2.1) 911 clusterProfiler R (WA 4.4.4)i34T . F T 41t 704, p.adj < 0.05 F1 FDR (q {&) < 0.25
2.3. @MThEEERP B L ERAMRCHER

FA 18 Cytoscape #4448 [ 0 - £ F1 0 AH ELAE H I 2% (Protein-Protein Interaction, PPI). FRAITH]
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Fl STRING %iuds e (B 15t - & 0 AH LA FH IR 28 1R Th 8 & 4 43 BT) SR ARU AR 3= 20 kg 4L RDnS RE2H vp 22 57
FILIEN ) PP BEXT . FRATTEFH STRING $idf 122 L 0.40 19 BA5 B BB /0 M 2R R AR ELVE R, SR)S (A R
W igraph FU[1.4.1] (WA 4.2.1)750e MBS 54 . A1 Cytoscape #4414 PP 4%, JFF{#H cytoHubba
REHLIE— 5 I A 10 AN GBI K]
3. /R

538t GSE4AT4A72. GSE57691 1 GSE119717 ###i £ (55 1), FA TR p < 0.05 Fi|log2Fold change (logFC)|
< 1HIARAE, IR0 H T 819,237 A1 24 /> 22 57 IR R  FoAI K- FE VR4 FH limma £+ ) normalizeBetweenArrays
BRSO B AT AR A, FIAE RS SR SO, @ limma BLEET AL Z FURE, EH R i
ggplot2 [3.3.61d i K 1L AT AL 22 S vl 25 3, IR A R 1) Heatmap [2.13.1] PAFA BT kg AU AT HRAK 2 35 %
T (E 1. 2 FE 3).

A

GSE57691 E3 ref B8 test

0.5

Normalized signal intensity

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

AR

GSE57691 C

MAPL24 GSE57691 @ Up o Notsig @ Down

£

b4

| |
-Logy (Pad))

Log, (Fold Change)

(A) ZATEERER T S50 50 MEEAR (A ) I B2 10 ANFEA (U () AR AL B50a o A4 BRI KPR R AR 1AL
AR P OEL, FEITIARER A E, RIAARE T8 (B) 237 4~ DEGs [#E . ZEER T B s DEGs
FIFEARIO A 2 IR R R ER . MEP R —ATRE LR, SRR —AEE. REGNREEZ) R RR RS
Z 538, JEFE R (R RIX) B4t (Rik). (C) DEGs [k B, AL a7 AR LI DEGs, A E e
1 AR T DEGs. U Z R MFRHEA: |logFC|>1 H P <0.05.

Figure 1. Differentially expressed genes (DEG) analysis of GSE57691
1. GSE57691 W% F R EE (DEG) 73
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Figure 2. Differentially expressed genes (DEG) analysis of GSE119717
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Figure 3. Differentially expressed genes (DEG) analysis of GSE47472
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Figure 4. After merging the GSE47472 and GSE57691 data sets, GO and KEGG analyzes were performed on the up- and
down-regulated DEGs to compare the differences between the experimental group and the control group. (A) Bubble plot
showing the upregulated genes in GO and KEGG analysis. (B) Bubble plot showing downregulated genes in GO and KEGG
analysis. (C) Chord plot showing enrichment terms for up-regulated genes. (D) Chord plot showing enrichment terms for
down-regulated genes
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RO, TEANRSE R 5 T AT = DR IE L FE R IR . ZRRIARIR IR AR 2 2 28 B2 A A N 2 L A R VR % 1Y) 5
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Figure 5. Bubble chart (A) showing the enrichment analysis of up-regulated differentially expressed genes in the
GSE119717 data set. Chord plot (B) showing enrichment analysis. GSEA enrichment analysis of differentially expressed
genes after merging GSE47472 and GSE57691 datasets is shown. The criteria for identifying differences are: p.adj < 0.05
and FDR (q value) < 0.25. (C) The difference ranking diagram shows the gene differential expression ranking obtained by
merging the GSE47472 and GSE57691 data sets, in which |LogFC| > 1 and Threshold of p < 0.05. The horizontal axis indicates
the ranking position of logFC, while the vertical axis represents logFC. The top five and bottom five genes are marked (D)

E 5. RRT GSE119717 #iR&kE+ LIAERREERAZTE SN SIEE(A). BRTEESMHZEB). BT EHF
GSE47472 0 GSE57691 iR EFRIAEFE M GSEA EE ST . £EEFHFFMENRN: p.adj<0.05 B FDR(q{E) <
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3.2 BEAEEES

BRI A A (GO) FH TR Hh 22 S BE Rl Rk 51 RS 1 T RE MR AR 4K, T s AT R DR 5 2 IR 4 7 R4 1 (KEGG)
T RAERIN R . 7E GO Ml KEGG Hr AT 7 7 BRI I & SR VP4l 5 e SUIME, X mT R
Y% b E B . FEDRAE B A AT (GSEA) AN T ZE B 1) 22 S S R B, R R T S bR 4 R A kA7 4
s Bk, HAER AT AAN 7S GO Al KEGG I'E S 1FAL . fE2 4y K-, brid 1 HE4 al o B A~
FK. (B 5(D)FAME ggplot2[3.3.6]F1 R (1) clusterProfiler[4.4.4] %} B 45 i itk 5E 1) 22 7 R iA FE H AT
GSEA &£ W AL (1 5(C)). ZE MR T LU R As#fE: p.adj < 0.05 H FDR(q ) < 0.25. HT
GSE119717 & R R ik FAH R, HUbARIEIT GSEA B HT.

33 MEERR - EHRMEEERPPHMEMSTXRER

STRING s&—/MNELAHAEERM T H, HFHNANESLE AR - & AFRAAHEERE N ED SIS, %
947 BT I 2 RIS K (DEGS) . i#id Cytoscape #AFH sz, 4Bik. HdEE. XAIZEMILRENS
Bk PPI M S5, LR bR . 18] 6(A) R T & IF1 GSE47472 FIl GSES7691 ##ifErh Hofy %
SR IK I R 2 T A EAE D, 1K 6(B) SR T GSEL19717 Hidl 4 vh HAT 25 S 3 5A [ 3 A 22 18] FRAH LA FH
CXCL8, SOCS3, IL6, PTGS2, EGR1, FOS, ATF3, DUSP1, JUN, MY (/4 6(C)); CXCL8, SOCS3,
IL6, PTGS2, FOS, OSM, IL1B, S100A8, HCK, NCF2 (/4 6(D)). Az #EJL K f3% SOCS3. IL6. PTGS2.
FOS (% 2) AT ix L S L PR 40 T e EL A I AR A DGk

Figure 6. PPl analysis of candidate differentially expressed genes, and the interrelationships between candidate genes
screened in the merged GSE47472 and GSE57691 data sets are shown in the network diagram (A). The interrelationships
between candidate genes screened in the GSE119717 data set are shown in the network diagram (B). PPI subnetwork of the
top 10 central candidate genes merging the GSE47472 and GSE57691 datasets (C). PPI subnetwork (D) of the top 10 central
candidate genes of the GSE119717 dataset. PPI refers to protein-protein interaction

B 6. ik FRIBIELE N PP 20HT, A5 GSEA7472 A1 GSES7691 H 65 Hh 7 ik 1) i 196 3 R 22 18] (i AH I 5% &R
FEM 2% Bt IR (A) . 75 GSEL119717 Hirdfa B v iff 2k 51 1 [K] 2 8] i AH 9% R AE W 2% B vh 7R (B) . &3 GSE47472
A1 GSE57691 K 4 1T 10 AL L HE IR (1) PPI T %% (C). GSE119717 H4EAE AT 10 AL ik LR ) PPI T
M £%(D). PPI R E A - & H FUHHEAEH
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Table 2. 4 key genes
T2 ANKBEER

Gene symbol LogFC Changes P-value Adjusted P-value
FOS 4.01519615971306 UP 3.83E-18 7.00E-14
SOCS3 0.917100220446943 UP 1.49E-07 0.0001697212712
PTGS2 1.17710860864722 UP 0.000351806677 0.0030016417247
IL6 2.05445768273694 UP 0.0001346066441 0.00152763429826

AAA: abdominal aortic aneurysm.

3.4. RERNBEXEERNISKEX

BRI SR R ERSC R T ROC #hZkR IR, 87 JRIR 77— ROC #hZk, FKH] 4 SRR 0 i 3250
JikIEE (AAA) 2 WU VE (. Horr, FOS 1) AUC fE N 0.963, R BITIX —JEDK o] BE U2 W AAA IRIE(E
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Figure 7. Four selected genes were evaluated using ROC curves. The area under the ROC curve (AUC) is often used to eva-
luate the performance of a diagnostic test. AUC ranges between 0.5 and 1, with higher AUC indicating better diagnostic ac-
curacy in predicting outcomes. The closer the AUC is to 1, the better the variable predicts the outcome

[E 7. FIA ROC phZexf U4 ik E EEFHIT T T4 . ROC Bk T HR(AUC)EE A LUT 2B AV ZIEE . AUC BISE
El7E 05 2 1 28, &) AUC REAETNER AR A B FHISENERME. AUC MIRIE 1, RAAEENLERAI
M RE LT

4. ¥1ig

JI5 3 3 kB (AAA) T RS2 IR 1 Bh K R S M sk it 3 HK BLAR M L. K250 AAA GBI R BLFE 'S R
B, RIS ARG E SRR [14]. AHE AR A WE B2 07 15 IR R SRR 454 a3 . 4 2 RTE A
KNI AAA EHMERIEE L. FIFHAEDE BFH FAEREANRCT )5 AAA S 10 S IKEERE A 2 5]
ZEFRIB W EREN . AR5 R R & S TV PA AR 22 A OGP . SOCS3. IL6. PTGS2 #il FOS #f 1K 71
N5 AAA [FRIREIG T K 1 8t 2 7RIk R R (DEGS) . X =/~ DEGs ] figfE N B (1 AL Mbric .,
9 AAA (1R I5 LI ATE SR LR LA

HAT, AAA FEEHIANS R0 AR T WLZ0 M 8 T DA S A A A 3 57 1) B A A7 DK [15] -
MG 5K 2 B0 M7 B SOREA G, AT LS E0PY B 40 B A0 TR 1f 5 BE 45 MR R [16] . B f
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P25 SN IS, AAA BE TR AR EE /KA 200 40 55 0 D A LA~ JULAH L (VSMIC) 3 28 (1 5 AR R T
FEEFE N R AR, VSMC BRI, DLUKTE SRR R e R D [17] [18]. @
GSE47472. GSE57691 Al GSE119717 a4 h ity 22 S ik FE K, #sE 1 479 > B AT 601 A T AL
X7 S RIAFHE K (DEGS)HEAT T B i. AT A& 41 GO ALFEARM A AT XF 4 S | S Bl
RN, —EACEARH I FE . S R R N FIZE M A R 45 MR ay - TNF {5 508 . IS 20 s 35 /2K
e, AR TS S, ARSI AR A IL-17 5 5@ B2 AR E £ KEGG #:12. CXCLS.
SOCS3. IL6. PTGS2 il FOS #ih N2 AAA TE R I B 2222 e RIS HE A . iRABIT IR 7T, FOS 7£ AAA
(R % J R SR FHI[19] . FOS 35 R 2235 R34 hnad et 38 58 48 08 S N2, (23 7 B8 L Bl kR (AAA) TR & -
UbAh, FOS JiE [R5 3 s ik EE (B IR R IR P I AR R 26, N HAE AAA R BT IR R4 740
HNEYE o« 25 FE B AL HEME . FOS IR AT RSN AAA BITETT AL T Hr HTE AT J5 12 ANBE 25 [20] . — TRl B
PEWT R FOS 2R 5 AAA KRB AR IS EA W3 R, MRS, FOS ZF 2 AAA RIEN
TR R [21]. 16 AAA [, R 5 S B A IS HR ) B A% A B TE 2T 4 240 B (R 3T 433 1L6 .
IXFRRE BRI T e A1 B SR  AEnE T BN 1S [22] . SOCS3 JERI7E 22 Fhe 1) R A= il
HE R R T REAMUA R A T A0S Sl K . Bl BT A D& ROR T B EAR 32 3 BKIR (AAA) H 1% 0
{EFH[23]. SOCS3 Rl it 71 [ 75 JAKISTAT (55 HER M AAA IR RE, ZiE kiR 2R T,
7E AAA E# 1, SOCS3 B [FRIAEE TR, HHERIAKFEE AAA MER T EMMHR[24]. HTixes
KIL, SOCS3HFZE T AAA WAL, HAESRREFIT TR h K T R ERI[25]. sk, —it
WA RIL, KM KE AT LS8 SOCS3 LA DNA HIFE(L, MM 5HEEER N if[26]. AAA g
PTGS2 BRI RE/KFEZE EF, 5 AAA FIR/NEMSG. PTGS2 JEHTEHEME LK TEH AAA 1
PRE SR NI T R B VI SCHE . S5AEmT T 7T[27] [28]AH4F, XL WLEsRIH T PTGS2 KK 7E AAA
AR R % O . 1 PTGS2 K 4miG i) COX-2 BETERGFI IR R A & b AT B EH——
AT PR AR 5 5 5% A R0 B R A AE s Ak B0

ATV FATLAE— L8 Jm PR o IX TR 7 52 T DEGS 18 AAA F IR IAGRE, (HEA RN X L%
1E R DAE Sh I T Bl AAA 4T ) ELAARNLH . BEAT RSN 7T LLIE— D4R 2 I L ML) b B

5. &

SEETE, BATRAEDE B ol 16 MEfERL, 4% SOCS3. IL6. PTGS2 Al FOS XY
NRBEREDN, IXLERETA AT BE 5 AAA FRARMLEIRUA AT G X LLT LA 9 7 JAT AAA [RIEAR, JF52
7T I AR S .
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