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Expression and clinical significance of disulfidptosis—related genes
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[ Abstract]Objective : To identify the expression patterns of disulfidptosis—related genes in colorectal cancer. Methods : Colorectal can-
cer samples in the TCGA database were selected for the analysis of differentially expressed genes, which were intersected with the di-
sulfide genes reported in the literature to obtain the disulfidptosis—related differentially expressed genes in colorectal cancer. The ex-
pression of disulfidptosis—related genes was further verified based on GEO database and the human protein atlas database , and qPCR
was used to verify the expression of the SLC7A11 gene in human colorectal cancer samples. The GSE184093 dataset was downloaded,
and the genes obtained from the above screening were used as markers. Different thresholds were set to classify cancer and control
samples, and the area under the ROC curve (AUC) was used to evaluate the classification effect. The Kaplan—Meier survival analysis
was used to investigate the effect of marker genes on the overall survival rate of patients, and the TIMER database was used to investi-
gate the correlation between the expression of marker genes and immune cell infiltration. Results : Two disulfidptosis—related genes
were identified to be associated with colorectal cancer. The two
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colorectal cancer. The ROC curve showed that SLC7A11 and SLC3A2 had an AUC of 0.840(95%C1=0.663-1.000) and 0.667(95%CI=
0.395-0.938) , respectively, in the differential diagnosis of colorectal cancer, and SLC7A11 showed a certain accuracy in the differen-
tial diagnosis of colorectal cancer, while SLC342 showed a low accuracy. SLC7A11 and SLC3A2 played an important role in the immune
infiltration of colorectal cancer; the expression of SLC7A11 was positively correlated with the infiltration of CD8" T cells, neutrophils,
and dendritic cells in colon adenocarcinoma(<0.001) ,and the expression of SLC7A11 was positively correlated with the infiltration of
CD8" T cells and neutrophils in rectal cancer (P<0.001). The expression of SLC342 was negatively correlated with the infiltration of
CDS'T cells and B cells in colon adenocarcinoma(P<0.01) and was positively correlated with CD4" T cells in colon adenocarcinoma (P
<0.05). Conclusion : Our study shows that the two disulfidptosis—related genes SLC7A11 and SLC3A2 are highly expressed in colorec-
tal cancer patients and are closely associated with the immune infiltration of colorectal cancer,and SLC7A11 has a certain accuracy in
the differential diagnosis of colorectal cancer,which provides reliable and potential therapeutic targets for colorectal cancer.

[Key words ]colorectal cancer;bioinformatics ; disulfidptosis; survival analysis ; immune infiltration

TIMER %38 % 73t H A 3 R 20 5 0 2 4 i 2 17
AR DG o ASTRABZH Sy 25 4l i S AL v 7E 1R 7
B HORERLILIA 1,

2t H W95 (colorectal cancer, CRC) 42 UL i) 18
T3 A IR 2 — , B Siegel RL 4838 F11 2020
AR IR R IE S TSP R | 2 LW R Y e
FETRE FIHES I HAERERI, HOEN
BRI FLHEA 50 =00 SE T R B . AR
H AT 45 B 7 9 02 Wi B R G 97 7 NI TEA W &
VS  (EGE S 25 B o R B TR A 22, S AR AR AR
AEN 1297, K, A 0BRSS B0k
Az R AL, A i PR 45 B i i a2 Wity 7 32 By

I HEEHE®

L1 JATCGA #4835 & WAL A8 X A K

M TCGA B H5 72! (https://portal. gde. cancer.gov) T 2 IF
I TCGA-COAD FI TCGA-READ 5 H STAR Jii 2 1) RNA-
seq ZUHE HFE I Counts 4% 214 B0HE DL Rl R , 5 BRI&H

LB . MR EOF AT A B, AT T 2 F 4 A A 1Y
XA G R 51 & WU N /e | e 4 50
MIFETM, TS B R S AU AL T B A DG | i
RA SCHRHRIE

AWFFEHET TCCA Fdla 22 A A8 B XU AT
AHOCIE A, U0 25 1 1 e b O UBRPE T AH G BE A
I 7E GEO 04 & A1 A\ 25 2 11 #1135 (human protein
atlas, HPA)E048 2 Lt — D IS uES 2 H 2L . 43
Hd FH ROC 2 T i X (area under the curve, AUC)
FK-M A= A7 M 26 18] 53 B B i) 5L PG 25 1501 9 00
LW RIRT B8 3 SR AR AR R R S e B s R

I REHE O REAS | Be AR RIS 647 IR L LUR 51 4855
U2, SR AL T AH I SE PR A SRR (41 b g o B BB AT T4
SR 5 TCCA SR AE T Y DEGs BOZ4E 155 H AR AL .
1.2 AP FEHIEEAEG R BEHPA)#KIEE T SLCTAI,
SLC3A2 #% 3 Fa & K T B ik

GEO %k # 2 (http :/lwww. ncbi. nlm. nih. gov/geo) e Bt
GSE134834 1 GSE6988 % i £ , A= &8k W AN 25, @
GSE134834 B4 42 h iE F 45 45 1), 45 B 21 40 5
91 965 UE 285 B M o8 2 2 E i L 8L SLC7A T FSLC3A2 3%
KK it GSE6988 Fi 4R 4 ik 245 1L 1 b Jgg 20 4RI IE #
ZH U SLC3A2 W23k /K-, GSE6988 Hids 4 v 1E # &5 H s 4l
L8 1, S5 E A S 82 ] . HPAJ& 1 NP BE 3 , Ao

GSE134834 ,GSE6988 il HPA

1

X SLC7A11 F1 SLC3A2 s 53 /K -
TCGA i i
igjié%ﬁ SLC7ALLF SLC3A2 X425 11 S i
N ld 1 ¢ ‘é\ o
G LB AE - RUHFETHI: - el
HLHITFSE DEGs(SLC7A11 #1SLC3A2)
4 H i R SLC7ATL N
SLC3A2 'EAF Mt
WU AT FE A "
| b R R e AN

SLC7A11F1 SLC3A2 FE3RARKAE S0

BB E



— 1020 —

BERERKFZR 2024 £55 49 5 8 #8 (Journal of Chongging Medical University 2024.Vol.49 No.8 )

VF2EAR TR T R 58N 5 R SR U R R IR R AR A T
. FEARMFH, HFH HPA B4 %" (hitp:// www.proteinatlas.
org) , 0 13 G ZH A6 5 ¥k B6AIE T M IE B 4T AR R R 4 it vh
SLC3A2 R Ik
1.3 2K SLC7A11 qPCR 53353k

i 25 958 cDNA S R (iU ) |, A 46 45 B s i
5 44 15 AR 7S, K0 SLC7ATT 3 AT 2 3 B b-Actin.
SLC7AI1 NS HFH1™(Forward : 5'~ATACGCTGAGTGTGG
TTTGC-3', Reverse: 5'-GTTCCACCCAGACTCGTA-3') , b-
Actin Z: K5 #7751 (Forward : 5'-GAAGAGCTACGAGCTGCC
TGA-3', Reverse : 5'-CAGACAGCACTGTGTTGGCG-3") , % &
P HiE PCR A 1) G d B B A7 454 #e LU 974
FRIF EAT 9 i PCR A WA R DU - TUAE 14 95°C 5 min; A 57«
A5 P 95°C 15 S, 3R 4k 60°C 30 S, FEAf1 72°C 30 S, A FF 40 K,
SOG4 oS i BEAH X t T SLC7A 1T BE R RGK
1.4 SLC7A11 %= SLC3A2 %+ 45 80 95 5 7] 094 w7 48

TEARWFGE T, SLC7ATT 1 SLC3A2 %45 11 1 i 4 )12 Wi
{38 3 GSE184093 i S #4773 2540, o IE W 45 &
i 20 2 R0 98 2 245 9 BIAEAS , (5 FH SLC7A 11 R SLC3A2 1Y
FRBAE NI HARICH , G043 28 45 T 045 5 A Uk
L5 ROC R, IF 11 AUC AL TIN50 . 7
AUC>0.5 MPEBLT , AUC B2 T 1, U6 I 12748 t 78 Tl 25
J& FS W R T . 0.5<AUC<0.7 I A AR vE R 1, 0.7<
AUC<0.9 i —E HERfTE , AUC>0.9 I AT B s iR e . AUC=
0.5, ULWZ A B ANEAE T, T2 Wi i .
1.5 “HA B E SLCTALL #o SLC3A2 £ 5 5 H7

i H Kaplan—Meier Plotter 5% #i& "' (http : /kmplot. com/
analysis/) H1iC 5% (1) 356 PR 38 38 0 £ 3 2 A i i) 5080 L o 3 P
SLC7A11 1 SLC3A2 %45 B e s ma A T A= 475307 o
1.6 2 HME T IR ELE@mILS SLC7ALL F2 SLC3A2
Kok AR R M

TIMER £ #i& " (https://cistrome. shinyapps. io/timer/ ) AJ
FHT RGEVTHr 25 RS 0 g 1) S 58 MR o 32 858 7
Tt 2RI (dendritic Cell) AR 40 i (neutrophil )
Fi I 41 2 (macrophage ) . CD4'T 418 (CD4" T cell) .CDS'T £
M2 (CD8" T cell)FN B 4N (B cell) i MRE R L .
1.7 %it¥5%

FEA GEi W R0 R(4.2. D) RAIEAT . f#H] pROC 4
X DEAT 4 SRR VA 9 ROC 43 H o IE AT BERR 3
Bebrii 22T 3R GE AR ER T BORHH O Zc (DU 401 450
[M,(P,s, P,) 137R  TTHECSOR AT M b B X3k . b
FEAFNIE HREAS 22 6] SLC7A11 F1 SLC3A2 ()25 53 3K /K-
JH Mann—Whitney U A 56 RIS REA (AT o BT AT 25 SR fiff
FH geplot2 #EAT AT AAL o 8522 1K AR R 5 34 02 55 A b Jes 240 i
AHHAL . K6 7K IE 2=0.05 .

2 # R

2.1 MTCGA ¥ B % 8 WAL T A0 % A B
TCGA 3 e /15 2 p.adj<0.05 H.llog,FCI=1 B {E 1Y gene

symbol A 15768 4™, 5 SCHR A 1) 1 1] 6 1~ WU 58 T AH KL K]
(434% : SLC7A11 .SLC3A2 .GLUT1 .NCKAP1 .WAVE2 .Racl ) L
224 JE A5 B 2 AN A6 BE T A S 45 B e L B 4
SLC7A11 M1 SLC3A2, HAKRULE 2A. SLC7A11 F SLC3A2 1F
Jibgd 85 R i 3856, 22 R il E L(P<0.001) . BLAK
UL 2B,

Disulfide Death TCGA

4 2, 15768

AL SURAET ARG 22 S A5 KL PR 1y 5 JEL ]

P<0.001
—
891  P<0.001
’ 3
H
6 - .
8 ]
;“S . ; . Normal
;{Jﬁ,{ 4 ‘ ‘ Tumor
.
2 4
0
T T
SLC7AL1 SLC3A2

B. SLC7A11/SLC3A2TETCGA KR 1 i 22k /K- &
2 TCGA#BENMIETHXER

22 RE I E AN EE G A% (HPA) 5t SLC7AT =
SLC3A2 # F K- 44 BhiE

i o GSE 134834 $U 418 A2 3y ik, SLC7A11 F11 SLC3A2 7E i
AL R B RL, EFA SR L (P<0.05) ;38 i
GSE6988 B FEIAIE , SLC3A2 TE MR SV h R 3k, 2 7
Geit i L (P<0.001), BARDLE 3, JEid HPA hIRiE T 45
BRI AL AR SLC3A2 By E AR R Ik, B R 4t 5 HE R
BRI, HARILIE 4. 48 LATAR, X B 25 T4 /R SLC7ATT
FSLC3A2 P25 H i 8 h K3k B, 5 TCGA ¥ 1 &
k—2.
2.3 A B SLC7AII qPCR % B Bhi

T qPCR BRI, 22 SLC7ATT TE45 5 W s 4H 41
RARIE, ZEFA G EE L (P<0.05) . HARWLES,
2.4 SLC7AI11#= SLC3A2 5% 4 B % %) 649 4 i A48

FIH SLC7ATT R SLC3A2 24~ FE AR R bric ¥ , i A



BRERKFZEZIR 2024 £5 49 &5 8 #1 (Journal of Chongging Medical University 2024.Vol.49 No.8 ) — 1021 —
GSE134834 GSE6988
GSE134834
P<0.05 407 UL g5 P00l
1 . ~
L 3.5 ®
0 -104 P
o %
§} 8 ﬁ -1.5 1
Q] = < HK
('f) -2 ° #1259 ﬁ :a. ° :
. -2.0 4 ot ’ ° o
o (]
=31 -ﬁ- 2.0 3 ¢ e
L -2.54 °
47 l. .l '. L] T T =
IEF A Mg 2 2 IEH A Jiba 22 IEH A Jieba 22
A. GSE 134834 %4l FE 16 uF B. GSE134834%5 4 I C. GSE69SSH I FEBG I
SLCT7ATIHIFGEKF- SLC3A2M KK SLC3A2M AR

3 GSE134834 %1 GSE6988 £ EE I IE SLC7A11H1 SLC3A2HIRIZKFEE

C. BRI SLC3A2 (Yetrrp %, SREE. B9, BuE: >75%, fiE: /)

,,'g'.\ PO

SREE: Bk, Mo

s

A=

B4 HPARIEE®ARFEALA D SLCIA2HEBFRIEE

() 119 5 B AR IR A7 40 28, IR PR AG 40 R e M .
ROC [ £k 817 L& R, SLC7ALT 3o 45 15 i i % 5132 By AUC=
0.840, 95%C1=0.663~1.000, SLC3A2 %I 4% T [ 98 % ) & W
AUC=0.667,95%CI1=0.395~0.938 , SLC7A 11 % 45 B i %88 % 53]
LW AT —ERERIYE . SLC3A2 XF45 H i 102 Wi i (a4
MEAL, HAARLE 6.

2.5 AR E A SLCTALL F2 SLC3A2 4 % B H7

i 1t K-M A= 77 i1 28 53 #r SLC7A 1T 1 SLC3A2 JE R 4]
HORRAAF RN, 0T LUR L, SLCTALL 3 #3K 25 H i
B T RAF, 25 A ST %8 L (P<0.05) ; SLC3A2 & %
kVEHEEFE K E  HAREEF TS IT#E X (P=
0.061), BAKILE 7,



— 1022 —

BRERKZZRE 2024 £ 49 55 8 3 (Journal of Chongging Medical University 2024.V0l.49 No.§ )

2.0 7 P<0.05

—_
n
1

SLC7A11E kK
=
1

=
n
1

0.0 4

HE AR
5 ER SLC7A11qPCR LRI E

[EN 7

1.0 A )
/7
L
7/
7/
0.8 4 ’
/7
/7
/7
/7

;E\ 0.6 - - ‘
E |
H ,
044 ’
B Ll

0.2 4

= — SLC3A2(AUC=0.667)
’ — SLC7A11(AUC=0.840)
00 1 Ll | 1
0.00 0.25 0.50 0.75 1.00
TS (FPR)

6 SLC7A11#0 SLC3A23 HEEF R ROC # k&

SLC7A11(209921_at)

1.0 HR=0.79(0.64~0.97)
logrank P=0.026
0.8
M 0.6
&
# 4l

0.2+ Expression

—— low
004 T high
T T T T T
0 50 100 150 200
[iDg L]

Number at risk )
low 498 232 62 9 1
high 844 350 61 6 2

A.SLC7A11

2.6 4 H WY iz A Sk m IS SLC7AT F= SLC3A2 %
ik A8 K T

TEAMEFE b, 38— FH TIMER $88 72 58 20 51 3 Ak 45
B P A e R K S 5 SLC7A LT I SLC3A2 3235 2 18] Y AR
Kk o SLC7AII 3k 5 45 1l B¢ s vh 1Y CD8™ T 41 g (r=
0.358) HH R AL (r=0.267) 4 S AR 40 i (r=0.171) 12 1 7K
B TEAH O (P<0.001) , SLC7AT1 33K 5 H A () CDS* T 4
M (r=0.365) | Hh Kz 40 Jf (r=0.336) 5 18 7K - 52 1E A 26 (P<
0.001), BRI 8, SLC3A2 31k 545 7 If e i CD8™ T 41
(r==0.184) . B Zi 1 (r=—0.158 ) =21 7K - 5L 7M1 54 (P<0.01) ,
5555 1 W (4 CDA* T 4 (r=0.11) 52 1F A6 3¢ (P<0.05) , B ik
TLE 9,

3 3t i

RARWEFEARE T 2 P H AL D 5 45 B i
AR SRR LTI AN B, B B0 5 4R 2R
AR e i o DRI, O £ e 45 B i ) TR
W2 Wr A AARIG T XIS B PEAL AR5 A 2
— BB AE B 7 T AR S A T A .
01— T 52 A I, 4 iR 4 i e A6 1K SLCTAT 3R
I, 7R3 A B LA 25 PF T, 40 M P B9 D =R
HFEom ek ER R, EE SR MY
VAT V) S EIRS 2 96 K g St ) TR 2 e [ D B2 et
BRI, Fe 5 R LB A 11 R0 45 i Tt , DA T HE A
TEARMIAE T o T DR 4 B Bk = T e R
SLC7ATT A MIFE T AN T Ay — b 22 01 4 40 A
To2TY AN R — 8 200 L 58 1~ 410 11 59) sl o B Ak
U /AR M U 1 S B DR BHL o, LA Pt S AR 790 (A
BRI S AR R ) D AT L 2 5 o 44

SLC3A2(200924_s_at)

1.0 HR=1.22(0.99~1.50)
logrank P=0.061
0.8
. 0.6 7
i
H o4
0.2 4 Expression
— low
T T T T T
0 50 100 150 200
Hsf i
Number at risk )
low 654 291 60 5 0
high 688 291 63 10 3
B. SLC3A2

7 ZFEMESZEEGFESNE



BERERKFZR 2024 £55 49 5 8 #5 (Journal of Chongging Medical University 2024.Vol.49 No.8 ) — 1023 —
Purlty BCell I CD8: T Cell [ CD4s TCell Macrophage I Neutrophil Denditic Cell
6 cor = -0r04 . partial.cor = 0.055) partial.cor #0.358  partial.cor = -0.033 . partial.cor = 0.033 partiat.cor = 0.267 partial.cor = 0.171
. p=359-02 | | p=271e01 . P=103e13 p=5.14e-01 p = 5.05e-01 p=5.726-08 . P=56504
. - . . =
4 .. 3 ° emed ‘... % -"..:.'.-'. 5
. -~ “ae ;. ol {
52 g ]
5 Vo : K3 o
) RO Ave, )
%0
W
= partial.cor = 0,027 partial.cor = 0.365 partial.cor = -0.155 partial.cor = 0.04, partial.cor = 0.336 partial.cor = -0.016
IS 3 p = 7.57e-01 5 p = 1.00e-05 e P=6856-02 3 p = 6.43e-01 o | P=5676-05 e P=849-01
:} 3 b 2. N . .
= O TY A "‘E.; . X o ..
2 > s A
. 7 Ca . . e
* A t¥ v i ~ A
1 o e . 3L e S
S .:' . '"..:. " ‘e
0

0.25 050 0.75 1.000.0 0.1 02 03 04 0.0 0.2 0.4

06 00 0.1 02 03 04 00 01 02 03 01 02 03 03 06 09

Infiltration Level

E8 SLC7A11REMEEMEREMAMMNEXESTE(TIMER)

B Cell 11 CD8+ T Cell 1|

CD4+ T Cell [ Macrophage ] Neutrophil [

partial.cor = -0.158

0.1 partial.cor = -0.184,
p=143e03 [ eog.s e p=

-0.1
p=197e-04

>

L e
2 P=272002| g ®e o, o
] AR

e partial.cor = 0.11 partial.cor = 0.071 e partial.cor = -0.028 o ®* partial.cor = -0.091
6

p=153-01(| o0 oo , p =6.71e-01
.

B
2
‘% 5
“:. ] cor = 0.181 partial.cor = 0.151
9 B 32502 P M
Gg P ool
% Ll 3

7 ¥

S
6 - S .
025 0.50 0.75 1.000.0 0.1 02 0.3 04 0.0 0.2 0.4 0600 0.1 02 03 04 00 01 02 03 0.1 02 03 0.3 0.6 09

Infiltration Level

B9 SLC3A2FTFNEE AR % EMMEAIHEXESH (TIMER)

FET, T AE T 5 Bl 44 A WU AL T . BFSEI8
RN, 15 2K SLC7ALT W Y 240 i A 4 46 W e 38
(glucose transporter, GLUT) 1 i 71 14175 5 F v & 24
XU AE T, 2 T 400 o e AR G, X R 2 2L 0 B
R, A AU IR G BB RNG o DR, AS B
G ETESE TAE W B2 07 1 U U SE T AH DG ik
PR 5 285 B s 1) 6 3R, VP AN 45 T i e e 4 R i
TRV

TEABFZE i A Y AE B ARl i T 2
ARV ACT ARG EE N 5 45 B i 25 DIAHOC | A4 2
SLC7A11 R SLC3A2, AV 7E 45 H i b v 3R
1Ko il K-MAEAF M2 B & B, SLCTATT 5 %
ik, 5HUR RAFAC . SLC7ALL 3L AT REHEIA N 2
— P TER TS AR S . SLC7ALTFISLC3A2 3k A
Y59 h V5 o 3R AR K (solute carrier family, SLC) H A9
B S R N R AR T G AR B 2 A
A5 ZRIE R S5 , 25 90 S A R s I s 4
I8, SLC7ATL J&—Rh S BS IR 1, H
Z: 5 HZ AERACHOR ZE R I N S AR R a2 5
SLC3A2 L[] 41 h¥, System Xe o SLC7A111E A System
Xe (4 T RE .k e #5 32 B2 )2 T e ARG 3 1
1M SLC3A2AE N R 1 2 5 4E R SLC7ALL IR E

PEEANTLA 1 1Y o B A AN Cys2 FFHE S i
14 2R (glutamate , Glu)™' o 1 A4 L5 %) Cys2 10
BUAJF N Cys FH T4 8 GSH™ . WIRTETIR ,SLC7A1l
2 A A WA M, 3 BUEA R SLC7ATT 35K 198
1 b %o 5 2 ke =2 ELA O ) AR

XU FE T FH & 56 P — 7 T 5 45 B o ) & A
RIS ABYIR 55— 7 i AR B 0 s
R R ERENER . E—4H H TIMER 504
J Ok 43 DAk 45 B i S g R K P 5 SLCTA T
FISLC3A2 Fik Z A AH S, BRI SLC7AT T B3
K 545 i B i CD8'T 4 A L vk 40 i At 2
PR AN A IR T K P S AE A G, 5 E R ) CD8YT 4
JH R 2 R T KT S TE AR DG . SLC3A2 Rk
55 58 1 g 1) DS T 4H it B 4H Jfd 52 i 7K SF- 5 67 A
X%, 545 R CD4 T AL TEMI 56 . A ST
AU, CD4T 20 A HL A 4 i ) G B0/ ] 3 2o 11
7 A5 T R G e, e IR R R L B 4N
TERLE IR 5 g8 | 1) B Gy R0 AR A DG 1Y) S8
W R FEE AR, CD8 T 41 Al LAk ok 20 i
BEPE TR A0, 5 B A B E . AR
T, Fp R 20 A R B P S5 Hh 0 R
YA, 5 g 1 A R B DD AH G, e A G rp o



— 1024 —

BERERKFZR 2024 £55 49 5 8 #8 (Journal of Chongging Medical University 2024.Vol.49 No.8 )

LA T AR AL Sk B i 22 8 (NS ) RN g ¢
RI(N2 )P0, 25 b rad , fee i i 5 45 e &k
KIREYIF I HHLHI Z S, CD8T 4 i A b Pk
i (N1 AL S 5 B AR, 3 26 G002 20 il i T
&L A HE 5 SLC7ATT 5 3335, 45 M e R 3 ik
A AEII R A K X — S5 A —E B R .

NZESLC7AT1-SLC3A2 5 A W) i) 45 ¥4 Fl Erastin
EG R E AW E D PRS2 A T R
5 AT 3 AT RE S A BRI T B AU AE T
5 A B AR 2 R LA DT P AR T A AL IR T R
W&, ERT, &% SLC7ATT ()P B 2 e 2h , 5
BLIRBHNE] SLC7ATT B3 AT B 2R 528 1
M5 & % A IR R A K REH BT
FLPE— P R, T & L 1R SLCT7ATT Flal
SLC3A2 W8T Y B 580/ INo3 7 245 ) 1 RE A2 R R IR YT 45
HpEEROEBETMZ —. KR EHR,
SLC7A11 1 SLC3A2 3% 2 A~ WU AL T A 5& JE K ¥ 7
g H g A TP Al O 5 4 B e R
YIS, B SLC7A11 X345 H I ds S i Wi AT — 2
B VR , A IR AUZE B & B R 5 B e BRI T T R
FITEAE IR TT

2 £ X M

[1] Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics, 2021[J].
CA Cancer J Clin,2021,71(1):7-33.

(2] XS, ZEPTRE, 5k BHL A5 2020 A BREESE TR ().
bsgaLr & if T T 2, 2021,7(2) 1 1-14.

Liu ZC, Li ZX, Zhang Y, et al. Interpretation on the report of global
cancer statistics 2020[J]. J Multidiscip Cancer Manag Electron Version,
2021,7(2):1-14.

3] £ B, WS, Bk, 5. BCAP3LTESS M 2Urh iy &
5 S L PR RS AU 222, 2023, 31(4) :693-697 .

Wang Q, Lei WQ, Cheng L, et al. The expression and clinical signifi-
cance of BCAP31 in colorectal cancer tissues[J]. J] Mod Oncol, 2023, 31
(4):693-697.

[4] Liu XG, Nie LT, Zhang YL, et al. Actin cytoskeleton vulnerability
to disulfide stress mediates disulfidptosis[J]. Nat Cell Biol, 2023, 25
(3):404-414.

[5] Love MI, Huber W, Anders S. Moderated estimation of fold change
and dispersion for RNA-seq data with DESeq2[J]. Genome Biol, 2014,
15(12):550.

[6] Lewis BP, Burge CB, Bartel DP. Conserved seed pairing, often
flanked by adenosines, indicates that thousands of human genes are mi-
croRNA targets[J]. Cell, 2005, 120(1):15-20.

[7] Uhlén M, Fagerberg L, Hallstrom BM , et al. Proteomics. Tissue—
based map of the human proteome[J]. Science,2015,347(6220):1260419 .
[8] Ding CG, Ding XM, Zheng J, et al. miR-182-5p and miR-378a-
3p regulate ferroptosis in I/R—induced renal injury[J]. Cell Death Dis,
2020,11(10):929.

[9] Gyorffy B, Lanczky A, Eklund AC, et al. An online survival analysis
tool to rapidly assess the effect of 22 277 genes on breast cancer progno-
sis using microarray data of 1 809 patients[J]. Breast Cancer Res Treat,
2010,123(3):725-731.
[10] LiTW,Fan]JY,Wang BB, et al. TIMER : a web server for compre-
hensive analysis of tumor—infiltrating immune cells[J]. Cancer Res,
2017,77(21):108-110.
(111 #h 48,5k4&F B 47,% . MOB3B7E4S i h i 363k M
HEAAFBUR IR 45 EMATT 1M, 2023,29(1) :47-52.
Sun J, Zhang JX, Liao C, et al. Expression of MOB3B in colorectal can-
cer and its relationship with survival prognosis[J]. J Colorectal Anal
Surg,2023,29(1) :47-52.
[12] gm0 AETE, 45 . 45 BB Keapl Nif2 . Gpx4 %
TR ERAE T AAH DG S AT B PR R (D). W PR 5 52 3 B4 2 s
2023,39(2):139-145.
Lu LZ,He S, Wen FF, et al. Correlation of Keapl, Nrf2, Gpx4 with fer-
roptosis in colorectal carcinoma and its clinical significance[J]. Chin ]
Clin Exp Pathol,2023, 39(2):139-145.
[13]  SKBrAE, XUDEA | BX R . 45 B 88 T SAA2 3k 5 g e e
TR SC AR rh S0k, 2022, 38(20) :2495-2500.
Zhang XY, Liu YX, Zhao GD. Expression of SAA2 in colorectal cancer
and its association with tumor immune microenvironment[J]. Chin J Im-
munol,2022,38(20) :2495-2500.
[14] Kandasamy P, Gyimesi G, Kanai Y, et al. Amino acid transporters
revisited: new views in health and disease[J]. Trends Biochem Sci,
2018,43(10):752-789.
[15] Robert SM, Buckingham SC, Campbell SL, et al. SLC7A11 ex-
pression is associated with seizures and predicts poor survival in patients
with malignant glioma[J]. Sci Transl Med, 2015, 7(289):289ra86.
[16] Combs JA, DeNicola GM. The non—essential amino acid cysteine
becomes essential for tumor proliferation and survival[J]. Cancers,2019,
11(5):678.
[17]  Shin CS, Mishra P, Watrous JD, et al. The glutamate/cystine xCT
antiporter antagonizes glutamine metabolism and reduces nutrient flex-
ibility[J]. Nat Commun,2017,8:15074.
[18] Takeuchi Y, Nishikawa H. Roles of regulatory T cells in cancer
immunity[J]. Int Immunol,2016,28(8) :401-409.
[19] Sarvaria A, Madrigal JA,Saudemont A. B cell regulation in cancer
and anti—tumor immunity|J]. Cell Mol Immunol,2017, 14(8) :662-674.
201 JA 24, F B,k VLA R RN LE R R SR T
PRI T RHR TR 242440 (1 4AFE) ,2021,35(9) 1 194-203.
Zhou X, Wang Y, Zhang Q, et al. The role of neutrophils in tumor prog-
ress and anti—tumor therapeutics|J]. J Chongqing Univ Technol Nat Sci,
2021,35(9):194-203.
[21] Oda K, Lee YC, Wiriyasermkul P, et al. Consensus mutagenesis
approach improves the thermal stability of system x_~ transporter, xCT,
and enables cryo—EM analyses|J]. Protein Sci, 2020, 29 (12) : 2398-
2407.
[22]  Yan RH, Xie EJ, Li YN, et al. The structure of erastin—bound
xCT-4F2he complex reveals molecular mechanisms underlying erastin—
induced ferroptosis[J]. Cell Res,2022,32(7):687-690.
[23] Ruiu R, Rolih V, Bolli E, et al. Fighting breast cancer stem cells
through the immune-targeting of the xCT cystine—glutamate antiporter
[J]. Cancer Immunol Immunother,2019,68(1):131-141.
(THEH A —F)



