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[ Abstract] Objective To investigate the role of neutrophil extracellular traps (NETs)
in the pathogenesis of ulcerative colitis (UC). Methods RNA data from UC patients and normal
controls were downloaded from the GEO database to screen for differential expression genes (DEGs),

intersecting the screened genes with previously reported NETs-associated genes for functional

DOI: 10.12173/j.issn.1004-5511.202412002

THERE —EH

H45H: BEXRAAHNFESE EHE (82470556)

WiEE. i, B4, B, EEER, ELHATEFIH, Email: wumeiye08@163.com

yxxz.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202412002

290 EZF#IE 2025 £ 3 A% 35455 3 H New Medicine, Mar. 2025, Vol.35, No.3

enrichment assays such as GO, KEGG, and GSEA. Use machine learning to identify key genes for further
analysis of immune infiltration and biological function. Diagnostic models were constructed based on key genes
and validated against external data sets, and NETs associated molecular subtypes were identified. Prediction of
drugs targeting key genes using DGIdb database. Results A total of 38 NETs-related DEGs were screened. F3,
MME, PTAFR, and SLC25437 were identified as key genes, with elevated levels of mRNA expression, and were
associated with inflammatory signaling pathways and exhibited remarkable diagnostic efficacy. Two unique
NETs-related subtypes derived from key genes had distinct immune and clinical characteristics. 22 targeted drugs
might become potential therapeutic agents for UC. Conclusion NETs expression is elevated in UC patients
and plays a pro-inflammatory role in disease progression. F3, MME, PTAFR, and SLC25A437 were identified

as potential contributors to the pathogenesis of UC. The two identified subtypes of NETs can provide some

reference for the clinical treatment of UC.

[Keywords ] Neutrophil extracellular traps; Ulcerative colitis; Single-cell and bulk RNA sequencing;

Machine learning; Molecular classification
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Table 1. Primer sequence

FEA WyFp E514Y (5'—3") K514 (5'—=3")

F3 A CCCAAACCCGTCAATCAAGTC CCAAGTACGTCTGCTTCACAT
MME A TGGATCTTGTAAGCAGCCTCA GCACAACGTCTCCAAGTTGC
PTAFR A GTGCTCGGGGTCATTGCTAAT GCCCTGGTTTTGGTAGTAGACA
SLC25A437 A GATGGGGACAGCCGAGATG ACCGGGTACATGACCGAGT
GAPDH A GTCTCCTCTGACTTCAACAGCG ACCACCCTGTTGCTGTAGCCAA
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Figure 2. Screening for DEGs in conventional transcriptome sequencing datasets

VE: AEA IR EGSESTA66 I 1 RS R AT ; B AR E GSE168795 £ Fadb kA 5 ; C.3f A3 3% £ GSESTA66E AT AT AL AL 72 ; D xS A3k
¥ 4L GSE16879BATAREALAL I 5 E.20%) Kol B sy DEGs# AT AL ; FABZRT im‘ujuz]

yxxz.whuznhmedj.com



204 EZF#IE 2025 £ 3 A% 35455 3 H New Medicine, Mar. 2025, Vol.35, No.3

2.3 DE-NRGsHiZFE5H

7E UC 4 5 X} 8 2] 2 ] Hh 0 2 1 38 4~ DE-
NRGs, % SLC22A4 b, UC AR FrA LA i
(R 4), DhResr T2, DE-NRGs 7€ 1140 i
T (ERANMEH A4 R iR ez

37

C =
leukocyte migration 4 ‘
positive regulation of cytokine production { .

myeloid leukocyte activationq .

myeloid leukocyte migration { ()
positive ion of i i [ ) 2

interleukin-6 production :
@

macrophage activation {
positive ion of i in-8 i
neuroinflammatory response

o
(]
secretory granule membrane . @
@

tertiary granule
external side of plasma membrane 5
tertiary granule membrane 4
ficolin-1-rich granule o
ficolin-1-rich granule membrane{ [ ]
membrane raft () p.adjust
'membrane microdomain § .
specific granule [ ]

specific granule ] 0.0008
immune receptor activity 0.0004

[
peptide binding ()
amide binding [ ]

amyloid-beta binding [ )
cytokine activity [ ]
pattern recognition receptor activity{ @
[ J
[ ]

EL

lipopolysaccharide binding
cytokine receptor activity
opsonin binding 1 ®
binding{®
0.1 0.2 03 04
GeneRatio

E Malaria

RGP AIM P - R T2 AR A EAE s
. KEGG EEaPriR, H5IEE . NETs JEAL.
AT S . 2 P TR R 4 0 7 2 B T SRR g A o
B3 % R s A (& 3) o f# ] STRING % ds 1%
A= % 38 1~ DE-NRGs 1 PPL %% (BfHFE S5 ) .

Neutrophil extracellular trap formation{ .|
Cytokine-cytokine receptor interaction {

Coronavirus disease - COVID-19
Tuberculosis |

Staphylococcus aureus infection:

o
g
e
2

Malaria:

Lipid and atherosclerosis {

Leishmaniasis

© ® oo

Rheumatoid arthritis:

Legionellosis {

Hematopoietic cell lineage:

‘Amoebiasis |

4
&

Toll-like receptor signaling pathway 5.06-06

Phagosome { 10605

15605

N :
g
]

Pertussis

Inflammatory bowel disease

IL-17 signaling pathway

Hepatitis B

Viral protein interaction with cytokine and °

cytokine receptor
AGE-RAGE signaling pathway i diabetic °

0.15 0.20 0.25 0.30 0.35
GeneRatio

category
~— Legionellosis

== Leishmaniasis

— Malaria

~—  Neutrophil extracellular trap formation
—  Staphylococcus aureus infection

El3 NETstEXEFFRAEENEEMINGES T
Figure 3. Identification and functional analysis of DEGs related with NETs

E: ALBBRRTNETHX AR L 5 AL RMRE; BAEEAIFTTNETHAARS K& FTHEARGRE; CDE-NRGs#HGOF E4
#r; D.DE-NRGs#9KEGGE £ 5 #7; EKEGGHMT P 'E R B FH 955 @R 5L H eyt £ A,

yxxz.whuznhmedj.com



EZFFHE 2025 £ 3 AL 35 %55 3 B New Medicine, Mar. 2025, Vol.35, No.3

295

2.4 X$EDE-NRGsHIZES S
N FH Lasso [ FIREHLAR AR R0 DE-NRGs
PIRFAE, 200 10 AT 15 AL, Hoh &
B4 NIEH SLC25437 . F3. PTAFR #1 MME %
Yo E R REESE I, BT Z R AF A B B E A E
(FE4) o UesE 16 61 UC BT 16 BildRRE R E A
B 1 B B RE AR EFT qRT-PCR 2387, 455 IR,
UC B b AL AY mRNA 2655 7K P4 fid B s
FERER (E5) .
25 HERIEKRBEEEGSEASHT
BRI T iR, B CDS56dim NK 4[4,

A 19 18 18 19 17 18 14 10 11 8 8

KEHORIPEREANM S UC Z A7 7F 8 35 /) IE
A, UC 4 CD56dim NK 4 g i 7= J37 45 %) B
I, At S RE A0 A B B K, 4
A CHEIE R 5 R 28 s 4 (an bk i
PR A MR E AR ) TR T SR Y IE AR DG,
5 CD56dim NK 4 fil 3= 2 A (Kl 6) o H
FEI GSEA 24 1 /R G355 4 i [ 7155
HATMAN R G . AR AN E R SUR i Y A
ORI TE B AFAE IE ARG, 5P H 36 52 47 R DG
(FE7) .

PTAFR &

Binomial Deviance

1L18: ®

FCGR3B ®

FPRI @

LILRB2: ®

CSF3R: )

PDE4S @ importance

~randomForest .

100
75
50
25

2
o
@

SLC2BA3T

€Dg3;
KCNN3

L
Ll
SELP: ®
@
]

Fa

B4 NETstHXKEEENERE

Figure 4. Identification of key genes associated with NETs
iE: AlassoB )M DE-NRGs ™ #9442 5 B ; BMALAM L E M DE-NRGs P 6944 428 B ; C.NETsHE% %42 H; D.NETsAE% X485 B A8 %

T
A B
= 5+ w1501
5} 5}
c c *okokok
0 o ]
@ 44 a 1204 .
& =
5., Sw 9
S 38
r 24 ¥ 60+
€ £
o o
2 2
k| 5
2 2

NC uc

304
0- °

D

5 41 * 5 57
5 oo s
‘D 7] 44 .
o 34 o ] H
g & .
E‘n: ° x 2 34 °
< %2 <8
< .
E E % 3 E 3 21 o I
[ ° . [SR p o®
® 1 (] °, o 0%® °®
2 0 L ‘2.. 14 b e
® o3 o 5 o2e
3 ° [}
14 0 T T @ 0 T T

NC uc NC uc

El5 7EANEARA R X EEEHIMRNAR X
Figure 5. mMRNA expression of key genes in human specimens

E: AF3EUCH EF 3B mRNAZ K KT ; BMMEEUCH EF st gmRNAK KA KTF; CPTAFRIEUCTH EF sF BBy mRNAZ A KT,
D.SLC25437 /£ UCHe £ st B i mRNAF L K F; "P<0.05, “P<0.01, “P<0.000 1,

yxxz.whuznhmedj.com



296

EZFFH 2025 £ 3 A 35 5% 3 H New Medicine, Mar. 2025, Vol.35, No.3

Activated. denditc.cell
CD56dim.natural killer.cell
Gamma.delta.T.cell
Immature..B.cell
Plasmacytoid. dendritic.cell
Regulatory.T.cell
Tollicular.helper.cell
Type.1.Thelper.cell

Type. 17.Thelper.cell
Type.2.Thelper.cell

|® @@ O @ ® mmature cenaritc.cel
>

Natural killer.T.cell

Activated.B.cell
Macrophage
Mast.cell

Monocyte

d
4

[+

L0200 XY O

9
&ad

o
D
P94

®s

P

F Ty

b f%: ﬁﬁ
+4344 440
POOOOOO B
7 AD D
e icel]

iry
5| 8|
0000660
®

h A b
>4
oad
<
e
O DS
aa s
O

.

YV Y

) & (@

16/9]6/®)0)8)6(5]6®6/® 6 |66

)OO OO
00000
DO S ®¢
OO0 e
G aaas

L
h

00 * @

444

PODO®

S5
OO D¢
00 0
Ld b o b b
oo
Lidadld
T Y e
e oea
04

ODE
‘e ad

Macropna g

Mast.cell
Monocyte

Natural killer. T.cell L
Natural killercell

Neutrophil

Plasmacytoid dendriic.cell ()@

Reguiatory. Tcell |§

Tfollicular.helper.cell
Type.1.Thelper.cell |§

Type.17.Thelper.cell

Type.2 Thelper.cell

-
>
P-4
POOO®

3
]

YOO
>

P

DOPDDOOOC

S & o o o
PEBEOHO
e e e e
I POOODE

o2 Thopercar] | ——— @I

1.00

0.75

filtration

0.50

Immune i

0.25

0.00

cluster E3 Control E5 UC

Immature dendritic cell

Natural kiler T cell —0 Regulatory T cell
Activated CD4 T cell _. Activated denditic cell —.
Eosinophil 4 ———. ol .
Type 1T helper cell _ MDSC —.

Neutrophil { —. pvalue Type 1 T helper cell —. p.value
Plasmacytoid denditic cell _ 0.0020 Mast cell —. S04
Regulatory T cell ———— 0.0015 ‘ 4e-04
T follicular helper cell _ 0.0010 Plasmacytoid dendritc cell e 2e-04
Immature denditic cell _. 0.0005 T follicular helper cell —.
Mast cel _— Natural kil cell 0
MDSC _ abs(cor) Natural killer T cell —e abs{car]
Gamma delta T cell R —— ® o3 Activated CD4 T cell — 9 8 03

Activated dendritic cell

Natural killer cell

Immature B cell
Macrophage 1

CDS56bright natural killer cell

Activated CD8 T cell

Type 17 T helper cell

Monocyte 1 — o Type 17 T helper cell e
CDS6dim natural killer cell{ @—— CDS6dim natural killer cell] @
02 00 02 04 06 08 -3 00 03 06
= MME
Actvated dendriic cel Newropnt] —————— @l
Natural killer cell Activated dendric cell{ ()

Regulatory T cell

Gamma delta T cell

Immature B cell

@ o4
@ os
@ o
.07

ohi
Type 2 T helper cell
Immature B cell
Gamma delta T cell
Monocyte {
Activated CDB T cell

CD56bright natural killer cell

Plasmacytoid denditic cell

Immature denditic cell

CD56bright natural killer cell

@ o4
@ os
@ os
@ o

®-

denditc cell ) Natural killer T cell
MDSC —. p.value Regulatory T cell —.
Type 1 T helper cell —. 4e-09 Type 1T helper cell —. p.va\:: N
. 3e-09
i 2e-09 o o7
o
T follicular helper cell —. Natural killer cell —. b
1e-09
Mast cell —‘ Mast cell —. secor
Natural killer T cell —. T follicular helper cell .—_—.
abs(cor)
Immature dendritic cell —. ® os MDSC | ———ooy@ abseon
Type 2 Thelpercel{ ———— @

4 @ @ os @ o5

Type 2 T helper cell{ ——————() @ o Monocyte | s () @ os

7T I ———® 07

Eosinophil{ @) @ o Type 17 T helper cel [ )
Activated CD4 T cell —. . 0.9 Eosinophil { =)
_1 Activated CD4 T cell | =———————{@
I T

Gamma delta T cell | - m———)
CDS6bright natural killer cell
Immature B el | s @)
Activated CD8 T cell
Activated CD8 T cell { m————9
Type 17 T helper cell
00 02 04 06 08
000 025 050 075 SLC25A37
PTAFR

E6 ®ZERESH
Figure 6. Immunoinfiltration analysis

E: AUCEH ok iZiAmiein A A A, BUCH G I R3S R MM iFIA £ F; CANXRSEAR S LEwmiatintit; "P<0.05,
“P<0.01, ™P<0.001,

yxxz.whuznhmedj.com



EZF#HE 2025 £ 3 A% 3545 3 # New Medicine, Mar. 2025, Vol.35, No.3 297

F3
Cytokine Signaling in Immune system
Interleukin—4 and Interleukin—-13 signaling
Signaling by Interleukins
Interleukin—10 signaling
Extracellular matrix organization
Integrin cell surface interactions
Chemokine receptors bind chemokines
Collagen formation pradjust
Antigen processing-Cross presentation
Assembly of collagen fibrils and other multimeric
structures 0.00915176
Signaling by the B Cell Receptor (BCR)
Innate Immune System
ER-Phagosome pathway
Collagen degradation
Cell surface interactions at the vascular wall
Peroxisomal lipid metabolism
Complex | biogenesis
The citric acid (TCA) cycle and respirator
Respiratory electron transpéj& %%‘ gr/%?ﬁggé
by chemiosmotic coupling, and heat production by
.. uncoupling proteins.
Respiratory electron fransport:

-10 -05 00 05 1.0

PTAFR

Immunoregulatory interactions between a Lymphoid
and a non-Lymphoid cell

Signaling by Interleukins

Cytokine Signaling in Immune system
Interleukin-4 and Interleukin—-13 signaling
Interleukin—10 signaling

Collagen formation

Extracellular matrix organization

Interferon alpha/beta signaling padiust

Integrin cell surface interactions |

Assembly of collagen fibrils and other multimeric

structures 0.0113953

Chemokine receptors bind chemokines
Collagen biosynthesis and modifying enzymes
Collagen degradation

Innate Immune System

Neutrophil degranulation

Regulation of Complement cascade

Antigen processing-Cross. Fresentation
Respiratory electron transport, ATP synthesis

by chemiosmotic coupling, and heat production by
.. uncoupling proteins.

Respiratory electron transport

The citric acid (TCA) cycle and respiratory

electron transport
-1.0-05 0.0 05 1.0

MME

Signaling by Interleukins
Cytokine Signaling in Immune system

Interleukin—4 and Interleukin—13 signaling
Immunoregulatory interactions between a Lymphoid
and a non-Lymphoid cell

Interleukin—10 signaling 1

Extracellular matrix organization

Integrin cell surface interactions

Chemokine receptors bind chemokines %
) p.adjust
Collagen formation
Collagen degradation
Assembly of collagen fibrils and other multimeric 001391073
structures
Innate Immune System !

Collagen biosynthesis and modifying enzymes
Regulation of Complement cascade

Complement cascade

Neutrophil degranulation

Degradation of the extracellular matrix
Respaory tocon ranep S ATE SRBEE
by chemiosmotic coupling, and heat production by

. uncoupling proteins,
Respiratory electron transport

-05 0.0 05 1.0

SLC25437

Cytokine Signaling in Immune system+
Signaling by Interleukins
Interleukin-4 and Interleukin—13 signaling4
Extracellular matrix organization

Integrin cell surface interactions

Collagen formation

Interleukin—10 signaling

Interferon alpha/beta signaling

Immunoregulatory interactions between a Lymphoid p-acjust
and a non-Lymphoid cell
Neutrophil degranulation
0.01109119

Innate Immune System
Collagen degradation

Interferon Signaling

Assembly of collagen fibrils and other multimeric
structures

Degradation of the extracellular matrix
Interferon gamma signaling

Collagen biosynthesis and modifying enzymes
Cell surface interactions at the vascular wall
Complex | biogenesis+

Respiratory electron transport

-05 00 05 1.0

E7 4 KEEFERAEFEGSEALE
Figure 7. Single gene GSEA ridge map of 4 key genes

2.6 CHEMERBREE RN

il AR A BLAR 27 2 A 8 A2 Wi
BB g A g il o AR U 4R iE AT 10 IREE
I HPT R XIS UEAIA . AR AUC ¥R
T 0.75, RUHARGRZERLGE, EE AT
XIS R R, 8 AT B e i R
PR, AR DU A R R PR B R AT
HI, 7E GSE73661 1 GSE206285 Hh 1k #%i% Ak
PEATANT R UE, ANZR DU R 7R LR B A
A AY AUC 23510 0.792 1 0.921, FEHiZAR
R UC izl Edsem (K18) .

yxxz.whuznhmedj.com

2.7 NETsHEXIIEHEFESHH

fHF NMF 5532, B AR 1) NETs FHICE RS,
K GSE73661 B4 UC HE 4y FiA TR,
HoAp A 1A SRR ) R A K R, ERX
AR R 5E 1591 4> DEGs, GO fl KEGG &
£ BN, XU DEGs 5 T4tk 1k, 4nfiu
T E R IE WY . AR - AR A2 AR A
YERIMSE (BRI 6) o fEAWnisica 25, W
T R4S Pl s E R ViR AR T K s A, S
FIAIMA Y A R Sl . THER v (interferon—y,
IFN—y ) & Ji #1358 57 NF-xB 4 5 i TNF-o {5 &



298

EZFFH 2025 £ 3 A 35 5% 3 H New Medicine, Mar. 2025, Vol.35, No.3

% C B B 7) o BR CD56bright NK 4f Jfd
CD56dim NK Zfi i F# Bl T 40 17 (Th17 4ii ) 5,
WA 1 R R M R R R R A T A 2, A
it UC FBE XA [ A= Py bl 390 1) o g RV ARG sl
H T 7402, WAL 2 BF X IFX 597 1Y %
W, RIS REAL, EMWMREFEXT VDZ BT
PN R ICG #2257 (K9) .

A Machine Learn model comparison learner_id
— classif.kknn

— classiflda

— classif.rpart
classif.svm

0.5
0.80

0075

2

Toro

H

2065 i group
B3 classif.kknn

B3 classif.lda

]
ki

L — classif.log_reg
| 2 — classif.naive_bayes
classif.ranger

classif.xgboost

B3 classif.log_reg

B

0501 B4 classif.naive_bayes

045 s B3 classif.ranger

0.40 E3 classif.rpart
B4 classifsvm
>
&

S
A

@
o ¢

\(,w“ 6@“’ \\oqfﬁ s‘;s\ \x"’@ \K_a"b g}s
& S S
& E S & & F

Learn Model

C ROC Curve for GSE73661

0.8
1

06
1

AUC: 0.792

Sensitivity

0.4
L

0.2
1

0.0
L

T T T T T T
1.0 0.8 0.6 04 0.2 0.0

Specificity

B classif.xgboost

Sensitivity

04
1

Sensitivity

2.8 EBEZgy T

TE DGIbd 72 B4 e Hh A 2R 22 b 245 47 488 1)
F3. MME. PTAFR F SLC25437 3£ Wyzhty, H
R ] F3 250 5 F, #Bm) PTAFR Wi25%) 6
S0 MME B25%9) 11 Fh, RARE# () SLC25437
(254, Hrp¥ [ PTAFR (425%) DERSALAZINE
L 5E I s PRI (£ 2) 7,

ROC

050
1 - Specificity

ROC Curve for GSE206285

0.8
1

0.6
1

AUC: 0.921

0.2
1

0.0
1

T T T T T T
1.0 0.8 06 0.4 0.2 0.0

Specificity

E8 ETFXEERMISHTIEEIMER BRI
Figure 8. Construction and validation of diagnostic model based on key genes
E: ALMAEBAUCHARE; BEL AN URIEMROCH L ; C.HIEEGSET3661IE4NZ N e AR 69ROCH & ; D.4 ¥ £ GSE206285 54 4E

AN R AR B ROCH 25,

3 g

UC B8 Y] % S AL o AS B R, {3 TA
538G 5 A RS R 3G 56, Wik B B 3z 161
EXQECE N B O AN SNT TR G ol ol i v 1 1of-
£, NETs 38 23 43 fff 41 1 5 71 PR 7 F1 R S840 1
ISP NG PE, 7 R A Y B A ) 1o
T R E EAE R ; NETs if 0] /5 0 4 2R
By 1k R iy ik — 2B 9 1. NETs 78 UC b R B
MU, 7678 80 KeE e, s
R AN, IR R B S Y AR
FER I 4 A NETs FHCH) SR (F3, MME
PTAFR., SLC25437) W HEZ5 UC MR,
AR W E bR S RNE TR

#E 1L A 7 1T (coagulation factor 11, F3) ,
MARHLH S, RHMEE I B 0 E 2T
A, F3 0] 5E A RO A2 AR AR
FEMES, FHL-1, 1L-6, TNF-o %401 H 7
A A B HABAR S AT WY B R, AESAE R,
DNA ZFAE s e (ORI B A B b, S Al ot
EHL OPRER . HEAMF34E, A
J5T, BZIUINETs, SEALURY ™. 76 UCH,
F3 FIREIE i 2 5 NETs 19JE B i AL RAEH
Jix 45 J& N K ( membrane metalloendopeptidase,
MME ) 2—FhEsEMEE A, 75 RGMELRRIE |
F R RGERRE P FRIE LIH, B 590 0 7™ AR
JERIEASGE, MME 3224 bV 20 Jif F il 21 2
M b ik, FEHH MME 7] RE i ik 8 45 b ok ks

yxxz.whuznhmedj.com



. age L.
EZFFHE 2025 £ 3 AL 35 %55 3 B New Medicine, Mar. 2025, Vol.35, No.3 299
A GSE73661 NMF Rank Survey B GSE73661 consensus matrix
cophenetic dispersion evar
1.0 1.000
0.94 0.8 0.999
0.8 0.6 0.998
0.74 0.4+ 0.997
12345678910 12345678910 12345678910 dlustir
residuals rss silhouette LK
10.0 150 4 Measure type 2
754 0:84 -e- Basis ;
1004 basis
5.0 0.4 -e- Bestfit m1
50 2 2
2.5+ 0.0 ~e- Coefficients
004 oeeecee v rrrrrr  borrtrrooro -~ Consensus
12345678910 12345678910 12345678910 °.°1"s°"5“5
sparseness 12
0.4
silhouette
0.34 lo‘%
0.2
0.1 029
12345678910
Factorization rank
C D
i) cluster
EEeam e anrea e Project 2 cluster
| HALLMARK_UY_RESPONSE_ON 1
2
Cluster £E3 1 £ 2 | | HALLWARK_HEDGEHOG SIGNALING 1
1 Project
. . || ” HALLMARK.UV_RESPONSE_UP o Hue
i il |l | ” HALLMARK_UNFOLDED_PROTEIN_RESPONSE
.
10 i HALLMARK_INTERFERON_GAMNIA_RESPONSE
| ’ [ ] e
c il
% ‘ | HALLMARK_ALLOGRAFT_REJECTION
8 E—— \ AALLNARK L2 STATS SGNALNG
g8
3 T ‘ | HALLVARK COUPLENENT
° |
5 . HALLMARK_INFLAMMATORY_RESPONSE
0 HALLMARK_IL5_JAK_STAT3_SIGNALING
6 c—
HALLMARK_APOPTOSIS
HALLARK_GOAGULATION
HALLVARK _EPITHELIAL_MESENCHYNAL TRANSITION
F3 MME PTAFR SLC25A37
HALLARK_ANGIOGENES'S
GSE73661 HALLVARK TGF_SETA SIGNALING
HALLNARK_TNFA_SIGNALING_VIA_NFKG
HALLVARK_HYPOXA
E cluster E3 1 £ 2 F . GSE73661
1.00 ns ns ns
3
é‘ &
0751 | * x 4 H T = : 075 2
£ ! ' . i
S 5 g ] é ]
g ! = $a % B . el
g ! Ry |- L :
£ 050 — | |
o = & | - |
< | H =\ = = T ns.
£ T | Cluster
E - | L " == 050 q
. H 1 [~ o
0257 | ° - H ™ [ | 2
0 e
0.00
025
N NS N N N N Q N N NS N N NS R N N N NS N N
S8 LS & é@\ FS IS IS SIS IS
PSS T EITFT P T T IFFTE TS T IS
SFFeFe TSy ¢ FF g FSESESS
’ ; F L O
PEFFS &S & S SO
EE R S v & & < & CE & <«
¥ r.& .8 &6‘ &é‘ A ES
TS A S 0.00
< d
&
Q) FX vbz Mid  Moderate to Severe

yxxz.whuznhmedj.com

B9 EFXx#EEFAMAIMNETsHATRMEESHHT
Figure 9. Identification and analysis of two NETs-related subtypes based on key genes

E: AERIEEGSET3661, BENMFIERUCEHS 5 A2 LA B2 GRESAT; C2ARAM RGER KL 2F; D2MAEA
Hallmarksi@ 56 & 0475 E2A A 69 S0 i2 I 55 F.2A 8 3k A 4 ) 71 49 58 77 BB A s JR & 3h BL8g £ 5+ "P<0.05, “P<0.01, ""P<0.001,

20 60 ) G %8 W T B NETs 7 UC & #2412 2 A
B2 /MR G IR 732K (platelet-activating
factor receptor, PTAFR ) 3= %4341 7E W 4l Jifd Fn
PRI, & NETSs JE %Y i 22 45 1,

FENSPERH ZEME M BER . SR R . B C
RN GRAE M I 9% 55 90 PR h R FE B
H, 25 RIEHM RIS, 7€ DSS 75
SNSRIt | PTAFR (93635 i, H



300 EZF#IE 2025 £ 3 A% 35455 3 H New Medicine, Mar. 2025, Vol.35, No.3

2 HEXBERNZGY
Table 2. Drugs targeting key genes
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