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[ Abstract] Objective Using bioinformatics methods to analyze the expression of prognostic autophagy related
genes in pancancer and construct a prognostic model for renal clear cell carcinoma (KIRC) to accurately assess the prognosis of
patients.Methods The autophagy related genes related to prognosis were screened from the GEPIA database, and the ob-
tained genes were used to calculate their autophagy scores in various cancers using sSGSEA to quantify their expression in
cancer. Univariate and multivariate Cox regression analysis screened the correlation between autophagy scores and prognosis in
patients with KIRC. The edgeR package analyzed autophagy genes differentially expressed in patients with KIRC, and then
conducted stepwise, LASSO, and multivariate Cox regression analysis to construct a risk prognosis model. The survival curve,
and subject work characteristic curve (ROC) were used to evaluate the predictive value of the model. CIBERSORT calculates
the infiltration of immune cells between high-risk and high-risk groups, and uses the CellMiner database to screen sensitive
drugs for model genes. Results The expression of autophagy related genes related to prognosis varies among various cancers,

with the highest expression in KIRC, and autophagy scores are closely related to prognosis. Four prognostic model genes for
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KIRC were selected through stepwise regression analysis and LASSO analysis. Multivariate Cox regression analysis showed
that the high expression of BIRC5 and EIF4EBP1 was a risk factor affecting the prognosis of KIRC [ HR(95% CI)=1.021 (1.
010 - 1.033), 1.003 (1.001 —1.005)], while the high expression of BAGI and BNIP3 was a protective factor affecting the
prognosis of KIRC [ HR(95% CI)=0.963 (0.942 - 0.985), 0.997 (0.994 - 0.999)]. Model gene risk score, M stage, and N
stage can be independent influencing factors for the prognosis of KIRC (P <0.05). The ROC curve showed that the area under
the curve (AUC) of the model gene predicting the 1, 3, and 5 year survival rates of KIRC patients were 0.743, 0.740, and 0.
699, respectively. There are differences in the infiltration of multiple immune cells in patients with high and low risk. Com-
pared with the low risk group, the proportion of CD8 T cells, auxiliary follicular T cells, regulatory T cells, and M0 macro-
phages in the high risk group significantly increased, while the proportion of resting killer cells, monocytes, and resting mast
cells significantly decreased. M odel genes are associated with the sensitivity of various cancer cell lines to drugs, especially in
renal cancer cell lines, with a correlation coefficient of more than 0.9.Conclusions Autophagy related gene analysis can pro-

vide independent and reliable biomarkers and treatment targets for patients with KIRC, and provide new ideas for exploring
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personalized treatment of KIRC.
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Fig.1 Expression of ARGs in cancer and correlation between autophagy score and OS in cancer patients

T AL KIRC W% A ST/ A A7 ZR B L C. 20 KIRC FUR B9 223 Cox [EHZTERARIEL; D. LUSC @5 I% A PP /M I AR A7 2R B . 52
Wi LUSC BUG HH 2 K2 Cox M1 ARARIEL
B2 AWEF KIRC LUSC % TS B52
Fig.2 [Effect of Autophagy Score on Prognosis of KIRC and LUSC Patients

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.3 Identification of Differentially Expressed Autophagy Related Genes and Comparison of Protein Levels of Model Genes

2.4 BERIX] KIRC BE W IGIRTUS B A A7 4%
S5 IR, AR 4 R 0 TS AR AR 4 AR 2
(V4 P <0.001,AUC =0.755, WLIK 4A 4B it 4E
P <0.001,AUC =0. 695, WL 4C 4D) , KT %
QR TN a2 B R =y A e E
YRAE (TR AR) 5IRAE (18 4F) 45 SR RAR—3, Hidk
& {7, BIRCS #1 EIFAEBP1 75 5 KUK 20 v b, 216
K6 K125, 1fif BAG1 1 BNIP3 7 i XU 26 b i, =245 )
W%, 5ZNE Cox ML H—3,

HREMZHEZE Cox M5 Hras R &I, M H
B XUES PF43 M 20 R N 20 BT/ KIRC A3
TG ST R & (P <0.05) (I 5A 5B) . N THE
TN KIRC S 1.3 .5 FEMAETER, a7 ok
I (E 5C) It 41 ROC #hZk, AUC 439 0. 743,
0.740.0.699 (I 5D) . A T i — W58 KU P43 A Ifq
PRI T 3, 5 11 PRAFAE (TNM 5339 1 PR 43390
AT AT A AR oA, & B0 U DY 4 fRLF- B 3

A TR R 3 3 | g 434 T 3 MO 1B A NO
A A E] BR M1 ONT 140, o XURS 14 i 3 1
Ja AR PP 3 22 (P <0.05) (I SE)

2.5 RS s R S A LA LT A
S AR B AH DG, T3 T R R A v e 432
TS 22 Fh G AR RS DL (B 6A) , PRAl TR
AU A SR e A B 2 A, 55 XU 2 L v XU
ZHrp CD8 T ZHAf A BIPEUENS T 40f 551 T A AN
MO G200 i 55 L B3] 35 3 T e E R T A L B 20
it B K A 55 L A5 i 2 R (Tl 6B .C)

2.6 MRAULHMEES ZMGYBUREN R F
2 BoREAFE 5 25 UBHE (1Cs, ) S AH G BRI 4 A4~
2R AE 60 AN ZR b BAGL 5 A JE SR L0008 , AM-
5992 7-#HL R IEH I R 2 1E A5, 5 INK-128 (mTOR
5] ) £ A 5 ; BIRCS 55 SNS-314 (A5 e 384 it 1 il
) S-HBEIR T 10 R B R B IEAHG, 5 A ER
Je B R I ; BNIP3 5 P-529 ( mTOR 57 Ak e .



BEXER A5 2023 4F 8 H %5 22 %5 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8 - 857 -

A B UNZREEAAF LN ROC HIZE; C.D. IS AAFHZA ROC HHZK; E F. YN ZREE T IR S MBS DI TR IR P8, oA i 2 () BIRCIRT ()

FFAE(F) .

4 DB PFA3AS KIRC £ T B Tt 0 {#
Fig.4 The predictive value of Risk score for the prognosis of KIRC patients
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Fig.5 The clinical prognostic value of Risk score in patients with KIRC

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.6 Immunocyte Infiltration Analysis

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 860 - BEXER 2 2023 4 8 H 25 22 55 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8
F2  IEFFRIES LW UM A DG
Tab.2 Correlation between gene expression of and drug sensitivity
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