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Research and validation of a prognostic model for cervical cancer based on mitochondrial and
programmed cell death-related genes YUAN Cheng-yu', WEN Yi-giao®, WU Zhao® 1. Medical Col-
lege , University of Electronic Science and Technology of China, Chengdu 610054, China ;2. Clinical Medical
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rics, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital ( Affiliated Hospital of U-
niversity of Electronic Science and Technology of China) , Chengdu 610072, China
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[ Abstract] Objective To explore the prognostic value of mitochondria related genes (MRGs) and programmed cell death re-
lated genes (PCDRGs) in cervical cancer, and to construct and validate a risk prediction model. Methods  Based on TCGA and
GSE63514 datasets, candidate genes were identified from the combined set of mitochondrial-related genes and 18 genes associated with
programmed cell death pathways. Mendelian randomization analysis was then performed to support the selection of these candidate
genes. A prognostic model was constructed using LASSO-Cox regression analysis. lts predictive efficacy was evaluated using ROC curve
analysis. The expression levels of key genes were further confirmed by RT-qPCR. Results  The prognostic model demonstrated good
predictive performance. The AUC values were 0. 821, 0. 801 and 0. 784 for 1 year, 2 and 3 years, respectively. Five key genes, gua-
nylate-binding protein-6 ( GBP6) , Bic C family RNA-binding protein 1 ( BICC1), receptor-type protein tyrosine phosphatase N ( PT-
PRN) , testis-expressed protein 101 ( TEX101) and hepatic leukemia factor ( HLF ), were identified as significantly associated with
cervical cancer prognosis. These five prognostic genes showed the highest expression in epithelial cells. RT-qPCR confirmed the differ-
ential expression of GBP6, TEX101 and HLF in cancer tissues. Conclusions  The prognostic model constructed based on the five i-
dentified genes exhibits strong predictive performance. It has potential clinical application value.

[ Key words] Cervical cancer;Mitochondria; Programmed cell death; Mendelian randomization ; Prognostic model
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*1 EERARFEFEZRS CCMRAWMER

exposure outcome SYMBOL nSNP pval OR
eqtl-a-ENSG00000183347 Cervical cancer | id:ieu-b-4876 GBP6 28 0. 025524 0.999197
eqtl-a-ENSG00000122870 BICC1 20 0.0165% 0.999351
eqtl-a-ENSG00000054356 PTPRN 31 0. 032437 1. 00033
eqtl-a-ENSG00000131126 TEX101 57 3.31E-05 1. 000643
eqtl-a-ENSG00000108924 HLF 22 3. 10E-05 1.001418
F2 RIEER-CC MR BRI 54 R
exposure outcome SYMBOL Q Q_df Q_pval
eqtl-a-ENSG00000054356 Cervical cancer || id:ieu-b-4876 PTPRN 14. 12531924 30 0. 993824143
eqtl-a-ENSG00000108924 HLF 4.946772228 21 0. 99987904
eqtl-a-ENSG00000122870 BICC1 24. 25370368 19 0. 186599936
eqtl-a-ENSG00000131126 TEX101 31. 70562173 56 0. 996364259
eqtl-a-ENSG00000183347 GBP6 13.94231282 27 0.981811456

F3 RAEE-CCKFEHIERE

exposure outcome SYMBOL  egger_intercept se pval

eqtl-a-ENSG00000054356 Cervical cancer || id;ieu-b-4876 PTPRN -7. 68E-05 7.99E-05 0. 344718601
eqtl-a-ENSG00000108924 HLF 0. 000142373 0. 00021242 0. 510369893
eqtl-a-ENSG00000122870 BICC1 -0. 000232261 0. 000170691 0. 190401579
eqtl-a-ENSG00000131126 TEX101 6. 15E-05 8. 74E-05 0. 484629798

eqtl-a-ENSG00000183347 GBP6 —0.000135818 0. 000129212 0. 302874
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0.252313934

0. 052684722

0. 118742801

0.300104418

0. 05267303

9.43E-05
0. 000111689
0. 000158788
0. 000246159

9. 55E-05

TRUE

TRUE

TRUE

TRUE

TRUE

0

2.92E-297

0

0

2. 86E-288

MR of GBP6

/" Tverse variance weighted " Weighted median
MR Egger Weighted mode
/" stmple moge

MR Test

0.00025 -

0.00000 =

SNP effect on CC
.

0.00025

=0.00050 4

s
0.050 0.075 0.100 0.125 0.150 0175 (2a)

All - Inverse variance weighted

MR of GBP6

MR Method | Inverse variance weighted

800

1/SEwv
.

\ . @c)

—0.003 —0.002

B2 ZHERFEEHNLSH GBPe EETEMNEARX R

— SNP X b 5L K 5 CC Z [l i BRI 5G 2R SE IR Ll

2.3 ENZOTEER  7F 45 MEEERG A
SASAEHMEH IR (K 3a), 24 N (EHH/N,
LASSO [EHRAY A7 AE 5 AN FE X 5 /36 R
PAE T )5 £ I ( GBP6 , BICCL . PTPRN , TEX101 #1
HLF) (Kl 3b.c) .

2.4 STERERENLFLALNSEE S IE
MEZERN b 7 HEBRIE A B A A B 38, fE 2 A
w2 AR FEE X CC BRI R, T4
AT T 2748 g i /R AL o B, 45 R vm oM, 5
PTPRN( OR =0.9994, P =0. 1684) 4}, GBP6 ( OR =
1.0014, P = 0.0103 ) ., BICC1 (OR = 1.0062, P =

rs10774624 4
rs1265564
rs12125854 +
rs12136021 4
rs3184504 4
rsS97808
rs4658149
rs653178 o
rs10774625 +
rs11065979 4
rs11065961
rs4658143 o
rs6672564 -
rs11066301 +
334916242 4
rs17696736 4
rs11065987
rs7556550 o
rs4373740 4
rs12745943 4
rs12752993 4
rs12737481 4
rs12403879 4
rs12410037 o
rs34641197 o
rs12408029 +
rs359938 +
rs35987684 4

MR effect size for GBP6 on CC

—0.008

—0.004

0.000 0.004

MR leave—-one—out sensitivity analysis for GBP6 on CC

5359938
rs12408029
rs34641197
rs12410037
rs35987684
rs12403879
rs12737481
rs12752093
rs12745943

154373740
rs7556550
rs11065987
rs17696736
rs34916242
rs11066301
rs11065961
rs11065979
rs4658149
rs10774625
151265564
rs597808
rs653178
rs3184504
rs10774624
rs6672564
rs4658143
rs12136021
rs12125854

Al

@d

~0.0015

-0.0010

~0.0005 0.0000

a3 T IVW J7 307 & B GBP6 JEIAE Jy CC AR ;b
GBP6 F [FARARE . GBP6 FIFEAIL CC AU 5 c: GBP6 F:[F I =|- & . GBP6 XF CC YR SREAL N A7 A T fB/R 55 e s d. o

0.0047) .TEX101(OR=0.9990, P =0. 0342 ) 1 HLF

(OR=0.9949,P =0.0013) 5 & S A7 1F B F R
KF X FW] PTPRN e 8 1Y 5200 vl i 52 21 HoAth
A EE R, AN, GBP6 Ml BICCT J& & %
FERFER N & 1 TEX101 F1 HLF D)2 27 2508 4
PHEE, LS E 4,

2.5 ETHEMPEMNERNKEERE CC BEM
BARERAFNSS T LR T —NET 5 AR
FH PR XU B o T KU P 40 A B 2K
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1.3704) , FEUIZRIAS KU PR s, FRE 04 BRE U B B A R TR e (18] 5d) . %
FERTE] 80 (] 5a.b) . BEAh, KM s CC & AR BRI BA 51 A1 GSE44001 04 4 v
ol B FH T A fE R R TARME A (P = WA, 14 2 4/ 3 £ AUC (518
0.00025) (&l Sc), ZBHIAE 1 4F 2 4EF 3 4R 110.6,

AUC HHYR M 0. 821 ,0. 801 F1 0. 784, A HAE CC

Gene Symbol HR 95%CI P
PTPRN & 6.823 1.751~26.597 0.00566
HLF Lo 0.391  0.166~0.922 0.032
BICC1 ——t 2316  1.398~3.835 0.0011
TEX101 *— 0.02 0~0.868 0.042

GBP6 0.784 0.632~0.973 0.027 (3a)
lod)
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OS Hazard Ratio
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B3 LASSO BA¥EHENMZOTURERE  a. kI P A AFHICEEA b Lasso BIH REBEAZ R s ¢ Lasso 28 LI IELE R A
x5 TRARZEFEER MVMR HEHLDTER

exposure outcome SYMBOL OR pval
eqtl-a-ENSG00000054356 Cervical cancer || id:ieu-b-4876 PTPRN 0. 999432472 0. 168446461
eqtl-a-ENSG00000108924 HLF 0. 994865699 0.001338691
eqtl-a-ENSG00000122870 BICC1 1. 006245557 0. 004670706
eqtl-a-ENSG00000131126 TEX101 0. 998987462 0.034167725
eqtl-a-ENSG00000183347 GBP6 1. 001375495 0.010310569
Exposure P OR(95%Cl)
eqti-a-ENSG00000054356 0.168 0.999(0.999~1) |
eqtl-a~ENSG00000108924 0.001  0.995(0.992~0.998) g}
eqtl-a~ENSG00000122870 0.005  1.006(1.002~1.011) (ag ]
eqtl-a~-ENSG00000131126 0.034 0.999(0.998~1) H
eqti-a~ENSG00000183347 0.01 1.001(1~1.002) B
I T 1
0.9 1 11
0Odd Ratio

B4 STEREREINLIFTEERS CCXER



80

TCGA CC training

« High
-« | * Low
2
HE -
] e
£° i M
&7
2 S
o —
| -
T41.
T T T T T T T =
1] 20 40 60 80 100 120 @
Patients (increasing risk socre)
TCGA CC training
1.00 - High
= Low
£ osd
Z “
=
=
4
=
= 0501
=
e
H
E a5
_ p=000025
0.001
0 2000 4000 6000
Time (days)
Number at risk
% High! 71 ) 1 o |
& Low{ 51 14 6 1
0 2000 4000 6000 o
Time (days) @(»’/

Time (years)
10 15

5

Sz EE B R 24 2026 4F 7 A4 23 #4554

TCGA CC training

* Dead
* Alive
. . ™
. : H . . ... .
5% .','. - : O '-..s' . ".‘."-'".:-.".‘..-,".-.-;a—
0 20 40 60 80 10 120 (b

Patients (increasing risk socre)

TCGA CC training, Method=KM
Year=1,2,3

— AUC of 1 year = 0.821
AUC of 2 year = 0.801
— AUC of 3 year = 0.784

T T T

0.0 02 0.4 0.6 0.8
FP

1.0 5d)

Bs AANFTREEMREER o LI XTI 2010 8 b YIZRBAS h A= AE ] 23 A4 18] 5 o PN ZRBABI i CC i AR fe 2

KM £k ; d: YIZRBAS it AR ROC £k

2.6 ETRRITESPINEEER @il pLE
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