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[Abstract] Objective To construct a lipid metabolism-related prognostic model for ovarian cancer (OC),
and to investigate the role of lipid metabolism-related biomarkers and the degree of immune cell infiltration in
prognosis prediction of OC. Methods Transcriptional data and clinical data of OC samples were downloaded from
the TCGA database, and lipid metabolism-related genes (LMRGs) were obtained from the MSigDB database. The
samples were randomly divided into training and validation sets at a 1 : 1 ratio using the caret package. Univariate
Cox analysis was used to identify LMRGs significantly associated with OC prognosis. LASSO-Cox analysis was
performed to select model genes for building a prognostic model. The prognostic model was evaluated using Kaplan—
Meier curves and receiver operating characteristic (ROC) curves, followed by internal validation using TCGA data.
Finally, a column chart was constructed, and immune infiltration analysis was conducted using the CIBERSORT
algorithm. Results An 8-gene prognostic model for ovarian cancer was established. Survival analysis showed
significant differences in prognosis between the high—risk and low-risk groups (P < 0.05). The AUC indicated that

the model had moderate predictive efficacy. Multivariate Cox analysis demonstrated that LMrisk was an independent
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prognostic factor for ovarian cancer patients ( P < 0.001) . Immune infiltration analysis revealed the association

between LMrisk and immune response in ovarian cancer. Conclusion The prognostic model developed in this study

can serve as a new tool for evaluating prognosis in ovarian cancer patients. LMrisk may be a robust prognostic

biomarker with potential clinical application.

[ Key words] Ovarian cancer; Lipid metabolism; Prognostic model; Immune cell infiltration

Ul 895 (ovarian cancer, OC) &5 & & Lot
FA R GG VER R 53 A, HIHRRERE . k= A
Ry R TE A T B, 80% ME WIS NI,
W FE R R AR R G E IR E A HAT,
OCYRIT LT AN F, Hlifeyy, smigitiniayry
LHERRRYY , B2 5N 70% E&
fE2~3 aNE K, 5SablFRN 40% 4%,
I BRI TE R U AE MRS IR OC A L35 2 |
A AT PPAR R SCHE R

BB 5 B R IR AE Y 1A OCHERRAE .
e 200 53k 0 2 -k BURTI A S0 T3 ik Of 3 1o L
BREFVE SR 30 Z W TR BTS2k 1 i o 42
B B SEAERIIR TR AR FE R, R
AR RE R R . A K RO 5 o0 1 1R A E i
HE OCHEVE I s R A0 R i e AR s itk — 2P
I IR GO R e A L ) i o AR RN ) e
R, PEUMIE R BT AT, 22k R it
Jeg U8 T I A TR S R 2 e A 0 i
AR B T Y EAENT, il R B AR SC L
(lipid metabolism related genes, LMRGs) PEHOC £
BTG AEEME . AUF5EHH] TCGA B %2
Y 5 TR 3% 2 38 2 I PR {5 L, MSigDB #4 48 8 1Y
LMRGs, 245 OC BUJ5 A1 5CHY LMRGs, 4 4
OC TJa MBS A, LR AR B A AH 5 A= P bR
HEWIAE OC FilJs T b i A A

1 HRST®

L1 iR E

TCGA Hdh R OC e 4 Bt il IR 5 2
(n=379), H&[N B GUR KA (GTEX) FRHUE
WAL LA (n=88), ] limma W IE47 22 57
7% 15 Il (differentially expressed genes, DEGs) 43
Mr, Jf#ad R kb6l KB . MSigDB v7.5.1 &
A0 AR A G 1Y 44 3 H 4 REACTOME_
METABOLISM_OF_LIPIDSM27451(n=743), REACT-
OME_PHOSPHOLIPID_METABOLISM M649(n=211),
HALLMARK_FATTY_ACID_METABOLISMM5935 (2=
158). KEGG_GLYCEROPHOSPHOLIPID_METABO-

LISM M9131(n=77), KE il 7fEL T HAIE
A https://www.xiantaozi.com/literatures VIREDEGs 5
LMRGs (3R AED, ]I OC P22 7383519 LMRGs.
llogFC(fold change)! > 2 Fl FDR < 0.05 A A 22 74
it o
12 GO #f1 KEGG E&&4

i F Clusterprofiler £ % OC 1 22 5 3% ik Y
LMRGs AT REFIEAR B 0T, B3 BEEE
A P<0.05,
1.3 FiERHREWNHE RIS

i3 caret i1 4% TCCA Hh OCHEAFE 1: 11
BIBEAL > A N ZREE RN RIS o XS I 2R dE kA7 B A
2 Cox 73Hr, PPAh2E R IKHY LMRGs 5 B A7
] (overall survival, OS) FJAHEE ., AN P< 0.05
B LMRGs 5 i J5 #1 ¢ . glmnet 2 # 17 LASSO-
Cox 73 B e i A B B PR - BR il it 405 o & T ]
HL7i {5 B bR (Akaike information criterion, AIC)ff
B 5 Cox [R11H 734t 468 5 g 7 XU A 2 f14 e A i A
B2 OC A& BB PE ot R A X0 I B
ok s RUESE BF 43 (O lipid metabolism-related
prognostic risk score, LMrisk)=2E& [Ka 315K F* £
oa +BE b RBKF*RE b +5E ] ¢ RIKIKF*
Fllc+ +HE ] n Y FRIXKP* R n

T VAR B R B MERE , € TP AL LMrisk
BUEE, KR e ARXBS L. survival £
survminer f12: ] Kaplan—Meier B4k Fb i . IR
S 2 Z Bl AR LRSS R, survminer B34 ] ROC 1l
2 S Wi A AR ) SR AR SR
14 JZ&EmIEESITN

At survival XTI R EHITRHRNE ML
E VAR =R VI o GO LR [ 7 N L e S
LMrisk 5 OC Hf5HYC R . i survival . regplot,
rms. survminer 2504 # B A LMrisk 11l AR B
FARERI SR, AR BEDT A R S0 OC 84>
PR A AE AR S i T R o A I R e 3
2% (decision curve analysis, DCA)PFHFIZE A .
1.5 WURHEEKRERKIE

TCGA 5 ik 4 X B R gEAT N TR S0 0IE , MR 4E 2
AR AR R KR AE, LA LMrisk #4773


https://www.xiantaozi.com/literatures

o 4 40

EXOKy, AF. LR IR AR SCHE R TS R A A i e S iR o3 A 19

4, % Kaplan—Meier #i£8 K ROC Hh £ X 45 74
BTV .
1.6 SRERMZESH

K ESTIMATE B3 F g o AR XUBS: 41 1) fe
JEPESY . BT AT 4r 25 5 . CIBERSORT
B HTE . AR ZH OC REAS th 22 Fb e g3 40
R 7K
1.7 ZitsaeeE

ByE AL H K 431 R Studio 4.2.2 5E /8. HIE
PE53 M2k H] Pearson #H2G1%, 447534 1] Kaplan—
Meier 3, i 3 LASSO-Cox f G | LK =
Cox PEY LRk 37 T 5 A0 (6, 1 PRt Z 4l 1
BRI BN R 25081, 2 4L BRI AL FEAR

A
Volcano
| 1up
: down
1 no

®©
(=}
1
'

(=N
(=}
|

—log10(fdr)

LMRGs

10 964 167 694

Kk, P<0.05 NERAGIT¥EXL.,
2 &R

2.1 OC HERFKIXM LMRGs MEE

¥ OC FEAR 5 IEH O) A SRR IEAT 2 7R
KoM, 45 12 631 4~ DEGs, WK 1A, KIET
MSigDB ) LMRGs &y 1189 4>, & # J5 4t 861 4~
LMRGs, F5 B E /R 0C H 2 {5 F£ ik 1 LMRGs
A 1674, VLK 1B, H H SGPP2., MOGATI,
PLA2G2D. CYP2J2 % 68 > 3L [H 5 %3k, TNFA-
IP8L3. CGA. HSD17B2, PON3 %5 99 4~ [KIfIk %
ik, WK 1C,

— ——

[ I :— b
" = B T Rl e ] y

B 1 OC HfERRiEH LMRGs HEE
Fig.1 Identification of differentially expressed LMRGs in ovarian cancer
A: IEFIIEALUN OC 1 DEGs KILE; B: OCDEGs 5 LMRGs i9F58E; C: LMRGs 7EIEH UIELAIZUR OC T Fik#E

22 ERRIEM LMRGs £¥FINEESHT

GO 73 #r 8.7, 1674 LMRGs 78 4= ¥ i 2
(biological processes, BP)¥# 452208 B A=W Wl
ORI SR T AR s A9 4H 43 (cell component, CC)
W R I . SRR R N R
43T 3RE (molecular function, MF) 5 & B4R G 5l
DU SR AL 2 A R ML R A A, LA 24,
KEGG SRR T2 5 5 &R S PP-
AR5 T % . B0 SR BEMR A . RASR S
WP BEIEEE D R S pgsE, WK 2¢, ARyt
R AE FH i 48 J x I e PR B SRR 0, UL AT 2B

& 2D, 58¥% T LMRGs 7E OC i s EAE .
23 FRERRMEE

TN ZREEXT 22 R R IE B LMRGs #E47 5[
& Cox M, Tk 9 A HUSHI &M LMRGs(TN-
FAIPSL3. CGA. SGPP2, MOGAT1. HSDI7B2,
PLA2G2D. DDHD2. CYP2J2. PON3), LASSO-
Cox 73 By [a] I 13 10 47 28 S ik 4k 15 e LA Y
ULIE 3A . ARHE LASSO [ M i e fE N (kAR
8 I~ LMRGs(TNFAIPSL3, CGA. SGPP2, MOGATI
HSD17B2. PLA2G2D. CYP2J2. PON3), WK 3B,
HR g 2 PR R 08 o 5740 o 1) XU R 4, AR XU 1



20 B BE B K222 4

%45 &

fatty acid metabolic process
lipid catabolic process .
phospholipid metabolic process
glycerolipid metabolic process
carboxylic acid biosyntheticProcessj
organic acid biosynthetic process
glycerophospholpi MeiAbois prodess ®
monocarboxylic acid biosynthetic grocess .
olefinic compound metabolic process !

%g%@@%%‘%éggg

v‘,;,

dd

peroxisome )
microbody [ ]
intrinsic of licreti
peroxisomal matrix
microbody lumen
lipid droplet

integral of

specific granule membrane{ @

high-density lipoprotein particle] ®
3-kinase complef®

20
Q
=
1=
£
&

oxidoreductase activity,acting on pg 2
tetrapyrrole binding

monooxygenase activity :
heme binding
carboxylic ester hydrolase activity @
phospholipase activity L )
lipase activity L4
iron ion binding
monocarboxylic acid binding [ ]
calciu 1 acti

AN

0.1 0.2 0.3
GeneRatio
C

Glycerophospholipid metabolism
Arachidonic acid metabolism [ ]
Linoleic acid metabolism
Ether lipid metabolism
Steroid hormone biosynthesis
PPAR signaling pathway (]
Fatty acid metabolism
Choline metabolism in cancer
Ras signaling pathway
alpha-Linolenic acid metabolism
Ovarian steroidogenesis
Vascular smooth muscle contraction
Metabolism of xenobiotics by cytochrome P450 o
Drug metabolism - cytochrome P450 )
Phospholipase D signaling pathway

Fat digestion and absorption
hingolipi lism
Innammastgry rglgc(i)a‘(’orr"reégmlison
Serotonergic synapse

Tyrosine metabolism

Fatty acid degradation
Cholesterol metabolism

Fatty acid elongation

3iosynthesis of unsaturated fatty atids

Glycerolipid metabolism
Phenylalanine metabolism
Primary bile acid biosynthesis
Fatty acid biosynthesis
Tryptophan metabolism

Pf TRP chanr:s
L J
®
®
®
[
®

Steroid bit

0.05

0.10

0.15

GeneRatio

ERRILH LMRGs £ ZFThEED
Fig. 2 Biological function analysis of differentially expressed LMRGs
A ~B: LMRGs GO 4Hr I FIE & ; C~D: LMRGs KEGG & 40T it R

2

CYP11B!

mO

HE AR T . LMrisk=(0.3225 x TNFAIPSL3 %
ki) +(12.4468 x CGA F ik &) +(0.028 46 x SGP-
P2 Fi55)+(0.6076 x MOGAT1 ik &) -(10.4944
x HSD17B2 Fik & )-(0.3608 x PLA2G2D FKikH)-
(0.22808 x CYP2J2 K ik & ) —-(-0.2006 x PON3 &
k).

FRARE W RBIRIE N RIK S 0S Z IR,
C—index N 0.69, ULIA 3C, Kaplan—Meier AR IRTA
75 OC AR RS 2H A8 3 A= A7 8 W I v Ty KU 2 (P <
0.001), WL 3D, ROC {735 T Il g S F 2 i 19
JaA R 1, 3, 5 afl AUC 2> 4 0.722. 0.740,
0.744, ULIE 3E, FIZBIRIX) OC & T HA
A P A5 RE

WAL, A3 B A [ RUR: 73 505 R84 B Bl 17 IR a]
HEERERLEANFERFEREMN R LI A
LMrisk ¥4, BEWEARIE TR, EOHE
FERIFU ) HSD17B2. PLA2G2D. CYP2J2. PO-
N3 EERUR ORI 2R, BEE KU P43 A 1S 3R

AR R, kil OC B WS, TNF-
ATP8L3, CGA. SGPP2, MOGAT1 3 A J& /& |6 A
£, BE RS BN RIE R B, &
KR OC A TA k2, L 3F,
24 OC 2HEIZLEMEHEEMAERITM

LRSI N A S YA = TR N S L |
LMrisk j& OC & B L s &=, WA 44, #R
P 1 PR FRAR AR, ISR Mg s A ZR IR, AL
& 4B, FEAEA R UHERRZEIEAL R 1. 315 a 75
PEAEAER S SRR e A AR R BT, WA 4C,
DCA il s, B 1, 3 &5 alfiRiEakzsy
e, WA 4D,
2.5 OC F/E# 8! i ERLSHIE

R VAR AR Y (R M, e R 0 U AR X AT
BRI IE . Kaplan—Meier 2387 .78 OC =5 5 XU
WG 22 5 A geit 22 3 L (P=0.023), ULIE 5A.
1. 3. 5aAUC4r5R 0.634, 0532, 0.552, Uil
& 5B, LAk, BRibE s LMrisk 5 835 bl 1 ] |



S N . . N S
o4 1 TRLKY, AL U ELIE R T A O I DR T A R A R G IR T AT 21
A 9 9 9 2 B 99999999999999999864420 F
e 10.3 §
10 3 102 _ 157 eDead
_§ o1 g ® Alives
> N ()
PRES 3 2104 5 ° . .
5] < 10.0 Q - .
2 £ 99 e I ]
3 2 B g e e Wt esects
= 9.8 1t o & g & % e,
© -5 = I e g S0 L0l N, Wl s A
£ 974 N R e R AL A
) = T T T T
—10- '5 ,4 ,3 .2 ~ 9.6 VS ,4 v2 0 50 100 150
- - C - B - - Patients (increasing risk socre
C Log lambda Hazard ratio Log(4) ( ¢ )
1.4¢+00 :
TNFAIPSL3 (N=188) (1 1er00-1.86+00) " 0.011%
2.5¢405 : - r
con NZI89) (9 76402-6.60+07) : i 201 < High risk )
. 1.0¢+00 : ® Low risk
SGPP2 N=188) () erd01.08400) . 0402+ o 154
H —
MOGATI =189 (1 20400 290+00) = LI
HSD17B2 (N=188) 2804 : 0.024% =
: : (3.0e-09-2.5¢-01) . ~
i .
PLA2G2D W=188) (5. 6677622?7'370] ) L] 0.001%* 3 I
cypan N=1889) (650 e on) " 0.003%* 0 —— . . i
: 0 50 100 150
- 8.2e-01
PON3 NV=188) 7 0e01-9.5e-01) - O Patients (increasing risk socre)
# Events: 119; Global p-value (Log-Rank): 5.1032e-10
ARG Donooion e 00 16-091¢-071e-050.001 0.1 10 1000100 000 1e+071e+09
D E

risk % Highrisk % Low risk

2
3

o
9
S

Overall survival
S5
[
3
ty

o

I

>
Sensitivi

’ 1.0

’ 0.8

- £ 0.6
31 p<0.001 = 0.4
0

01234567809100112131415
Time (years)

— AUC at 1 years: 0.722
— AUC at 3 years: 0.740

risk
low
10. )
‘ HSD17B2 high
s
‘ ‘ ‘ ‘ PLA2G2D)
0
CGA
L s
|| ‘ | ‘ | oS 10

SGPP2

MOGAT!1

T T T T
0000 0 02 04 06
2111 1-Specificity

=% Highrisk{ 9474493120124 4 2 1 0 0
'S Low risk{9479675334251812 7 6 4 2
0123456789101112131415
Time (years)

o4l — AUC at 5 years: 0.744 ‘ }

T TNFAIPSL3
1.0
| | l ‘ ‘ | o

B3 7EillZ&EpigE OC mEHEE TN
Fig. 3 The prognosis model of ovarian cancer was constructed and evaluated in the training set
A ~B: R LASSO-Cox 77T 9 UG HHOCHT LMRGs; C: ZRARELR /R 8 4~ LMRGs Fik/KF-5 08 BISC R D: YIZRAET
i ARSI OS (9 Kaplan—Meier 0875 E: BORFN I ZR 4 A IS REOBE ROC 112K F: OC BF AR | BRI

Fik K5 LMrisk BIC 5 .
A AR BB B PR 58 i 1 O R R I e — 3
LI 5C,
2.6 RERESH

X R R R AT 25 S A, SR A BURA
it E X (P<0.01), WE 6A; 43HT 22 Fhbape
Yiff 5 8 NSRRI K LMrisk 2 [A] (A SEHE
L& 6B, #4055 LMrisk #H 5234 & B9k
PG R IE R ANAE . B LEANAE MO 5 LMrisk 4 1F A
X, JEVHETBIME TN . CDS T 40 . B iis i
CD4E1Z T4 . E e M1 5 LMrisk £ £ fH
X, WLE6C,

3 itig

Jig AR O T L R e bR ) A A AR AR
IR R B 92 2 — FR A AR BRI B AR 48 S

BRAIE , R BUACHS 2R e AR T o % DA
K, ALFE MR DO LR Y S e Y
B e U AL BB TS 5 SR OC 4
R ERREE S b IIEEEA N IR o A 11| A 1o S [V 8
E BN, Ik, RBUE R OC IR B ARG HH
A WIbR R R 1 T BT R AR AT L2

AWFFE T TCGA OC %l 1 MSigDB g mift:
WHELYE , Z0#T OC 1 LMRGs 28354552 K 6 s £
WEERYS, lad ROC [k K5 ZR I BFA s A
T () 2% RE IV AR o A 7] A Ti) 2 3000 2k SR 2 BT
24 B R 5 e RTITSE OC BE B AR A 26 1515 XL
AL AI S0 A] 1 5 a AUC 5078, HoBB S 3L
B, BARTEAR, IEREOH T RS .

S H5WETEEAIR § FH v, ZRFLEK
BERI R CGA F SGPP2, CCA(RERSRIFRH A )&
1 Fofr e 3k 7 7E T4 28 N G 0 240 L PN I R v 1Y)



Y s N
22 IZAL VRS N S o 14 %45 %
A
pvalue Hazard ratio : pvalue Hazard ratio :
1 1
1 1
Age 0002 1.033 (1.012-1.054) [ X
I I
1 1
Grade 0.108 1.761 (0.883-3.514) IJI_._| Age 0.003  1.031(1.010-1.052) I‘
| I
Stage 0.399  1.190 (0.794-1.785) [—Ir.—l :
I I
1 1
riskScore  <0.001 1.058 (1.032-1.084) h riskScore  <0.001 1.054 (1.028—1.081) 'm
T T T T 1
0 1 2 3 4 0 0.5 1.0 1.5
Hazard ratio Hazard ratio
B
Points
0 20 40 60 80 100
A
30:90 C
risk***
1.0 o L R 1
Grade @ @4 g 08 }/, %
2 0.6 //}/
Stage k=1
0 = B . P
]
2
Total points 8 0.2 {/ / —a 1year
/\ — 3-year
4 0 — S-year
T T T T T T
100 110 120 130 140 150 160 170 180 190 | 200 210 0 02 04 06 08 10
i 0.27 Nomogram-predicted OS (%)
D Pretutime > 8 458069 096 085 04 002
0.622
Pr( futi R T e R
(tutime > 3556 008 092 07 0.2
Pr( futime > 1 )r—vﬁvzi—w
0998 0.99 0.96 0.8
0.10 0.4
0.50
- =~ Nomogra . = Nomogra ~ Nomogra
z 0.05 - R:irli\oqnm = 02 - R::knoy'\m & - R:lzmmm
5 — Age S — Age 2 0.25 — Age
2 — Stage 2 — Stage 2 — Stage
2 S 2 5 3 =
0 - == None 0 == None 0 == None
\ \ —0.25
0 025 0.50 0.75 1.00 0 0.25  0.50 1.00 0 025 050 0.75 1.00

“Risk threshold

Risk thresho

0.75 .
1d Risk threshold

B4 OC BEINLEWFHEMERITM
Fig. 4 Construction and evaluation of nomogram prognostic model for patients with ovarian cancer
A: LMrisk Bllfi MO BRARFAE ST US43 B: SRR OC EM 1. 3 K% 5a 08 WA C: VAL OCHEH 1, 3
F5a0S KHEMZE; D: YIZHE OC 3 1. 3 5 5a 08 (1 DCA,

AR O AN % & R 2N 78 s /9 3 G R i
Pis, FERTSI R . FLARIE . OC. RARJE Fgh
S /N2 N A I R R IS T CGA KE T
iRy 1920, SGPP2( i 4 BE—1- B R Wt 2) 1 i LM
RGs TERTS R th =ik W2 = 2V, Al g NUD-
T21 95 AT fE F 8 g AR KRR RS 22 el S
OC R PR BARHLHIMERS S — PR R

)5, it CIBERSORT 551 2 #fr T o A 184
FLH 5 G A0 2 (R AR DG, TR e b L AR
AR AN [m] e e AR B IR I R, S5 SRR XL
Br 2 TS B AR A I . A i MO B IR
PR W E TR, ATRBIR N I RAAE OC R A
RREPEDTEHEEEN, £E25FEEEANFM

TG o MHOCHIEGT B, N [w) e i P G 2 40 it 2
T U S5 110 E B AH R 03, T RE B PR B
g A 23240 AR A it 7 1 22 SRR v A R TR
FREE AR, — 7 el I A A . IR A B
LF A FNEE RS G R R AR g e, 5 — T
AT, R R G 4 A R 40 A T R s R 7 3 HL At A
21 ff 55 4 2 o v B A B, K BB B AT AR T

PESHT IR DI RE 2527 IR A S AR K 40 e T
RES S5 OC KA kR . RBEE . kit
M A, MIMFE OCHE AR . F EAN
MO &AL i B mE 2 L, TT LR 4 32 21 14 S0
RO 5 e A0 B AN TR D R %) G 240 i S A8
M1 BV M2 B L MO AT 434k Sk R A



5 434

B, 4. SRR

7N

AR AR R PR P51 5 70 Fy Ay 2t B B 8 240 73 B

23

KE

SC bR XU 2H 200 i MO J2 97 R R R T L W 4
J MR AR AR B A R A — 2, T RIER/E OC

risk == High risk = Low risk

A

Overall survival

Wik 2L ML DA T 255 5T I R S 92 S I

0 1

2 3 4 5 6 7 8 9 1011 12

leghrlsk 91 71 58

& Low risk

95 75 62

4530 19 11 7 3
43 28

Time (years)

10
1

0 1

2

4 5 6 7 8

2 1
18 13 11 10 9 4 1
9

Time (years)

10 11 12

Sensitivity

—— AUC at 1 years: 0.634
—— AUC at 3 years: 0.532
—— AUC at 5 years: 0.552

s WS E . RKE 4 0S B9 Kaplan—Meier 4347 ; B:
PR K 338K P55 LMrisk IIE R .

%%éﬁﬁu

A

5000

2500

—2500

=5 000

T T T T
0.4 0.6 0.8 1.0
1-Specificity

SREMI S, B

g M1 M & FE 4T B0 S8R o
g LTk, ARFRMET 1 T LMRGs

% 40 L MO Al ek B 2

C
50 -| ® High risk -
® Low risk
40
2
330
wa
=%
5220_
10 .
sl
() | - S ——————
T T T T
0 50 100 150
Patients (increasing risk socre)
12 -| ® Dead ©
— ® Alive -
2104 o < ® e
o o ® = bd
Z g4 °
g & o .‘ ®e - -
= 6 - = ‘. L ® o®e &
= S & XX 4 ® o
S 41 % ° °.°-.‘d>.o. o "
E .ﬁoo‘.'."...‘ o..\ ..o
5 2 ..x' - .o‘. o.gf ". ' ....:
0 - ~~’..°:”. ° ea? ....’." %e s o
T T T T
0 50 100 150

Patients (increasing risk socre)

:IH
=

O

B 5 OC f/F#&RE M AN ERLIE

Fig. 5 Internal validation of prognostic models for ovarian cancer

Risk E]low[E] high

B

T cells regulatory (Tregs)

T cells gamma delta

T cells follicular helper

T cells CD8

T cells CD4 memory resting
T cells CD4 memory activated
Plasma cells

NK cells activated
Neutrophils

-y W i

SGPP2

| | risk
I 1
|

‘ | PON3

CYP2J2

CGA

ow
Ihigh

TNFAIPSL3

MOGATI

HSD17B2

PLA2G2D

T A B PN 46 AR B N (RO E ROC T2k 5 C

Monocytes -

Mast cells resting
Mast cells activated
Macrophages M2
Macrophages M1
Macrophages MO

Dendritic cells resting - L

Dendritic cells activated
B cells naive

B cells memory

Bk H oc

*** P<0.001
** P<0.01
* P<0.05

Correlation

. 0.2

0

. -0.2



24 B BE B K222 4 45 5

£D.

IS
—
W

Macrophages MO
acrophages M1

R=0.15, P=0.029 . 0.201 R=—0"18, P=0.006 8

R=0.24, P=0.000 36

IS4
—_
(=}

activated

Risk score Risk score

&5 ' -

Risk score

2 -

3 R=-0.18, P=0.008 R=—02, P=0.002 7 R=—040, P=0.018
= 0.15 * 0.3 . .
= . : T
3
s o0
20.104 "o a
o .
g S 0.2
(5} —_—
g 0.0 3
< 0.05

: =
8 0.1
2
S 0
) 0

0 2 4 0 2 4 0 2 4
Risk score Risk score Risk score

6 fRIG AR IE ST
Fig. 6 Analysis of immune cell infiltration
A: BR B ZE T/ MESEE; B AT 8 DREBUEED | LMrisk fUAHSCHE TR C: ERRZRM MO, E WA
M1 PR R ME AN . G A CD4 9242 T 410 . CD8 T AU Fnug il Bh ik T UM LMrisk AHCHE AT H0US .

B OC HUS AR, Bk 7 iz By B RE Jy, 3R
W AP R ] R S IR BB R A G . IteAh,
LR P 8 S R R [N T BE A D OC T 72 1 IR A
Gy, JRSHER AT EIRARPLRRST, R,
ARV R ] 82 5 3] OC ™ AT
A DRI N2 KA I

[&% 30k ]

[1] Chaudhry S, Thomas S N, Simmons Jr G E. Targeting lipid
metabolism in the treatment of ovarian cancer[J]. Onco—
target, 2022, 13(3); 768-783.

(2] EGESERNE S Z R 2. OFESEME Mg
Wr 53697 $5 i (2021 4E i) [, o VR IE 4458, 2021,
31(6): 490-500.

(3] k75, Tk ORE T AAR AR (1], Mg 24527, 2022,
12(4): 441-446.

[4] Hanahan D, Weinberg R A. Hallmarks of cancer: The next
generation [J]. Cell, 2011, 144(5): 646-674.

[5] Réhrig F, Schulze A. The multifaceted roles of fatty acid

synthesis in cancer[J]. Nature Reviews Cancer, 2016,

L6]

(7]

(8]

9]

[10]

[11]

16(11): 732-749.

Shang S, Liu J, Hua F. Protein acylation: Mechanisms,
biological functions and therapeutic targets[J]. Signal
Transduction and Targeted Therapy, 2022, 7(1): 396.
Koundouros N, Poulogiannis G. Reprogramming of fatty
acid metabolism in cancer[J]. British Journal of Cancer,
2020, 122(1): 4-22.

Strickaert A, Saiselet M, Dom G, et al. Cancer heterogen—
eity is not compatible with one unique cancer cell meta—
bolic map [J]. Oncogene, 2017, 36(19): 2637-2642.
Kequan X, Peng X, Pan L, et al. A six lipid metabolism
related gene signature for predicting the prognosis of hep—
atocellular carcinoma[J]. Scientific Reports, 2022, 12(1):
20781.

Zhu M, Zeng Q, Fan T, et al. Clinical significance and im—
munometabolism landscapes of a novel recurrence—associ—
ated lipid metabolism signature in early—stage lung adeno—
carcinoma: A comprehensive analysis[J]. Frontiers in Im—
munology, 2022, 13(1): 909105.

Shen L, Huang H, Li J, et al. Exploration of prognosis and

immunometabolism landscapes in ER+ breast cancer


https://doi.org/10.3969/j.issn.2095-1264.2022.04.05
https://doi.org/10.1016/j.cell.2011.02.013
https://doi.org/10.1038/nrc.2016.89
https://doi.org/10.1038/s41392-022-01245-y
https://doi.org/10.1038/s41392-022-01245-y
https://doi.org/10.1038/s41416-019-0650-z
https://doi.org/10.1038/onc.2016.411
https://doi.org/10.1038/s41598-022-25356-2

M,

5. G LR I B AR SCHE R 19U R A e e S iR o3 A 25

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

based on a novel lipid metabolism—related signature[J].
Frontiers in Immunology, 2023, 14(1): 1199465.

Jin H, Xia B, Wang J, et al. A novel lipid metabolism and
endoplasmic reticulum stress—related risk model for pre—
dicting immune infiltration and prognosis in colorectal
cancer[J]. International Journal of Molecular Sciences,
2023, 24(18): 13854.

Zhang J, Wang H, Tian Y, et al. Discovery of a novel lipid
metabolism-related gene signature to predict outcomes and
the tumor immune microenvironment in gastric cancer by
integrated analysis of single—cell and bulk RNA sequen—
cing [Jl. Lipids in Health and Disease, 2023, 22(1): 212.
Liu C, Xiao Z, Wu S, et al. Multi—cohort validation study
of a four—gene signature for risk stratification and treat—
ment response prediction in hepatocellular carcinomalJ].
Computers in Biology and Medicine, 2023, 167(11):
107694.

Zheng M, Mullikin H, Hester A, et al. Development and
validation of a novel 11-gene prognostic model for serous
ovarian carcinomas based on lipid metabolism expression
profile[J]. International Journal of Molecular Sciences,
2020, 21(23): 9169.

Wang X, Xie W, Zhao D, et al. Molecular subtypes of
ovarian cancer based on lipid metabolism and glycolysis
reveals potential therapeutic targets [J]. Frontiers in Bios—
cience—Landmark, 2023, 28(10): 253.

M/ L. B0 5 240 M 228 D9 2 DA 191 23 i 5 (D).
TR AR R#E, 2021

Kimura N, Miura W, Noshiro T, et al. Plasma chromogran—
in A in pheochromocytoma, primary hyperparathyroidism
and pituitary adenoma in comparison with catecholamine,
parathyroid hormone and pituitary hormones[J]. Endo—
crine Journal, 1997, 44(2): 319-327.

Wu J T, Erickson A J, Tsao K C, et al. Elevated serum

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

chromogranin A is detectable in patients with carcinomas
at advanced disease stages[J]. Annals of Clinical &
Laboratory Science, 2000, 30(2): 175-178.

Slott C, Langer S W, Mgller S, et al. Outlook for 615 small
intestinal neuroendocrine tumor patients: Recurrence risk
after surgery and disease—specific survival in advanced
disease[J]. Cancers, 2024, 16(1): 204.

Zhang Y, Kong X, Xin S, et al. Discovery of lipid metahol—
ism-related genes for predicting tumor immune microen—
vironment status and prognosis in prostate cancer[J].
Journal of Oncology, 2022, 15(1): 8227806.

Zhu Y, Zhang R, Zhang Y, et al. NUDT21 promotes tumor
growth and metastasis through modulating SGPP2 in hu-
man gastric cancer [J]1. Frontiers in Oncology, 2021,
11(1): 670353.

Wang S, Liu W, Ly D, et al. Tumor—infiltrating B cells:
Their role and application in anti—tumor immunity in lung
cancer[J]. Cellular & Molecular Immunology, 2019,
16(1): 6-18.

Lei X, Lei Y, Li J K, et al. Immune cells within the tumor
microenvironment: Biological functions and roles in can—
cer immunotherapy [J]. Cancer Letters, 2020, 470(4):
126-133.

Lichterman J N, Reddy S M. Mast cells: A new frontier for
cancer immunotherapy [J]. Cells, 2021, 10(6): 1270.
Sulsenti R, Jachetti E. Frenemies in the microenvironment:
Harnessing mast cells for cancer immunotherapy![J].
Pharmaceutics, 2023, 15(6): 1692.

BEYE, KT, TKEE, S5 NS AN A AR AR AL
i L] b s RAT 5, 2024, 37(1): 6-11.

Zhang X, Ji L, Li M O. Control of tumor—associated mac—
responses by  nutrient and

rophage acquisition

metabolism [J]. Immunity, 2023, 56(1): 14-31.


https://doi.org/10.3390/ijms241813854
https://doi.org/10.1186/s12944-023-01977-y
https://doi.org/10.3390/ijms21239169
https://doi.org/10.31083/j.fbl2810253
https://doi.org/10.31083/j.fbl2810253
https://doi.org/10.31083/j.fbl2810253
https://doi.org/10.1507/endocrj.44.319
https://doi.org/10.1507/endocrj.44.319
https://doi.org/10.3390/cancers16010204
https://doi.org/10.3390/cells10061270
https://doi.org/10.3390/pharmaceutics15061692
https://doi.org/10.1016/j.immuni.2022.12.003

	1 材料与方法
	1.1 数据收集
	1.2 GO和KEGG富集分析
	1.3 预后模型的构建及评估
	1.4 列线图的构建与评价
	1.5 预后模型的内部验证
	1.6 免疫细胞浸润分析
	1.7 统计学处理

	2 结果
	2.1 OC中差异表达的LMRGs的鉴定
	2.2 差异表达的LMRGs生物学功能分析
	2.3 预后模型的构建
	2.4 OC患者列线图预后模型的构建及评估
	2.5 OC预后模型内部验证
	2.6 免疫浸润分析

	3 讨论
	参考文献

