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Cuproptosis & K FIRHIE FE K 4R 2 HAE AML = 11 TS 175 50
VLR AE o S AR PR 55 v i A 0 2= MR R DG . 3%
FIFHM TCGA \GEO il UCSC 3 > £ B4R 1 T 19 AML
G PR J s 2 i DRI s DURORU , O I E R R it o il
£E Cuproptosis ZEH , N 212419 1 B, 38 5 45 Rh A= 0 15 8.2
J7ik Meta 537 FL IR 43 AL, 5% Cuproptosis %5 K A 2
PRITEAE A g% e SO T 40 A DG PR A 2 4 f e 55
FHEVEH, &R 1 Cuproptosis J& K # % & N AML )%
UG R 5 ANl S0 Cuproptosis BRI M AML B34
TG PR EFE | FE gty T HUSHR 22 Rk H R g £+
R TE M R T AR AR, TE S T I v A
i MO PRI AN 3G fEIE1Z CD4 T 4H AT Tregs 5 KRS 1T
P EIEAIC, EWEANH M2 i SRR A B T 40K
FCAZ B 455 USSP 43 52 S AH O 5 76 b8 SO 15 5 1o, A1
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B b8 TR PR B A5 2 [V T v A A, T s e 2 %) o g 4
TR TARAGLH ; SR1AT, T~ 40 L AE v XS AR RUS: 2H 22 W] 3% A ik
FAHCHE I 14 PG xiiayy AML U, 4518 iy
FE AML #5878 AML 22 5% 5 Cuproptosis 38 K]
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Jih e T FR B
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S0k BE & F ML (acute myeloid leukemia,
AML) J2— 7l pi 32 1.~ 248 )i s AEL 40 i 2 72 5 1 A4 af
WA GE S o PE M R, 5 AR AR X A A7 RN T
30% ", ERT, PRI S IR T + 37 Bk
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RO T R Y K e S R Rk vk
b SRR AML & A &R B 435 B P e R
WT A BRI T E X, AT
(regulatory cell death, RCD) /£ >& H iy AML i 5 1
TBIF I — A7 18], 2 — o i DR 42 1) 4 i ZE T 45
2, AR5 530 AN [F] F] 432 [ R IE T (Fer-
roptosis ) FIHISET ( Cuproptosis ) %77

Cuproptosis & AN [F] T Ferroptosis A —Fh 4K ##i T
LORL PRI (033 AR 5 FE T, o i 4 AT RE HLA 2
JRIBEPE , 1400 0 P 0] - 3 O S B S P R A
YEH™ Bt BB 5E &% Bl— 46 5 Cuproptosis A 56
A8 R RIAE I T S 38 XL R AT B S 5 40
BT Az MM PN A B - R 45 DA T 52 00 10 2
MO E A FIPET . Wei et al® Wang " 20 87 T
PIRRTBI AML A8 2 5 19 35 B8, LI Cu-
proptosis & K X AML fY 5200, /&4 AML AH¢ Cu-
proptosis FE A5 IncRNA 1 mRNA 4 ¢ © 2297
HARZE B )&, Cuproptosis F& K 5 AML ) % R W5
ARG 523, REBLR K Cuproptosiss 3k K 7E AML H1
HYZeIK , X T4 78 Cuproptosis 25 AML Y & JEFl
PIBTERNIRTT T RAD A HEE X,

1 RS

1.1 HERESHLE @it TCGA (htps://
portal. gdc. cancer. gov/ ) KU T 3 AML %% S 41 %K
PE AN FE R R AR B 5 32 GEO (https://www. ncbi.
nlm. nih. gov/geo/ ) K4l FERG R AT #H TAY 5
BRI 22 5 2 TR Bk PR 1) B DR R A 08l 5 AMIL ik PRI 4%
DUEHE ML UCSC Xena (https:// xena. ucsc. edu/) %X
PEE T 2% Cuproptosis FE K FEIET Tsvetkov et al™*!
WFFEHRBERY 13 A EED, 6 & & 4 K Cuprop-
tosis BRI ET HH R 21 7 4~ Cuproptosis F K 5IF, 2k
FH R Bl Ak

1.2 AML #83k Cuproptosis % E §) 3R 2T f1 a7 F 2
NPT FHH R EIE T %+ Cuproptosis 5
, A “ maftools” BAAALFN perl 155 43 AT 2848 YL
i A R AR AR AR G TR AR Lk
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AL B, T8 DB, i Perl $2I
Cuproptosis & Kl 45 VLA, 9K J5 1 ] “ RCircos™ #X1F
ARG A5 R 2 R 72 S AR PR RN B ]

1.3 AML #83X Cuproptosis EERNZEZR o @
o limma ™ AL 5 5T AT N 200 GEO a4 ik
12255001, Il 1 Meta MK & 44 GEO £
£EH Cuproptosis FEPR Y 22 5 R IB 45 AR, LASRAG B
AJEERY) Cuproptosis K 22 7k

1.4 AML #83k Cuproptosis EE R EFDHT  Fl
FI R BT Y limma” F1“ sva” £, ¥ TCGA F1 GEO (1)
e S22 B R LRV IS & 9T, $2 B Cuproptosis
BRI HE . MRS AR AP BE R R IS Y sur-
vival” | “limma” Fl “ survminer” B 6 08 4T A 47 3
BT, el A A7 T 2 AT 25 4

1.5 AML #85% Cuproptosis EEHFEAR4SE LT
1. 4 (1) Cuproptosis 3 K 3% 35 B8 F1 A A2 508 , fd
R H1 1 ConsensusClusterPlus” #4463 X5 FEAS $E 4757
W ORITTL Ty PAM 32, BE B THRN RO AR
HAE 53 BT LUABEAN [) 3 AL (0 A A7 25 S, 3 U 25 SR ik —
Al it FE AR AR 0BT ( gene set variation analysis,
GSVA) #7430 H7 , IR R & FE W DI BEFIaR A% il iod £
FEAFER 4 B 4E 0 M7 (single sample gene set enrich-
ment analysis, ssGSEA) SRIEZR A ] 2 AU 2 (7] G2 122 40
JHLY 22 5 dc Je 2ok 22 S 3 W O B AS ] 43 B 22 ] 1Y
ZE A

1.6 EBESW ¥ 1.5 Wby 53 HE S5
“clusterProfiler” £, “org. hs . egg . db” @ F1 GO
(Gene Ontology, GO) #1 KEGG (Kyoto encyclopedia
of genes and genomes, KEGG ) i& 4% 14 93 #2 ( bio-
logical process, BP) | 43 3 BE ( molecular function,
MF) F 40 g 153 ( cellular component , CC) [ “ enrich-
ment” WL HEATEH, PN < 0.05, [F I %5 &
Count 1Y, GeneRatio , 45 522 il S i I FIHDIR A

1.7 AML #83% Cuproptosis EFE ) )k o B &£
Tt RIS 1.5 Tih 2R g R b 22 AL A Y
FR B, A “ ConsensusClusterPlus ™ 63 X} £ A% i3
T WA ARG BRI R (AT survival " XA
[] o3 UGS SR A AF A T LR

1.8 FUEBEME WG 17 P A B
R E R HZ 70% 43BN Fe S B HL 2 I 22
FEEA . FIH R 35T H 8 glmnet” £ F1“ caret”
AL L DR 6 3R Y Lasso [7] U 458 Y I 1 47 38 56
TIE, B IS 22 B /N s % 7 174 256 DRV SRy A5 A8 ) AR A
BEPA, AR AR PR R ik s bl COX [l I A8

A MR )L R . 1 e R Cuproptosis 3 R
FARNG OO FE G AT 43 Y SR 5 G 22 5 00 B S
AN B AEAE 1Y) 22 S B TR AR G 22 S B IR iy %
IR DURIRE AT W 3 B 5 AR W B v 1 3%
FEPR B IRAE O, Bk 26 b 25 B RVE R Re e R 1R O
i L] COX 3 A M E TS AH DG RY ARl s
BREALNE 8 53 A 1o A A RIARR G 2 (R ASE AR v (1 1R
Pk RBUHA IR AN 3515 BN ZR g A 2H
7553, ARG I 2R 2H 6 245 70 1Y vh A BORE A
AN mEfEHARSGH) o 5T KoY, A
[F) V.20 g RUR2 3 o 2 S, i — 20 2 B S ik 4 -5 )11 2
SRR A A7 22 5, Jl 3 “timeROC” AL A T
ROC Mk, I e XU 2k S0 TEASE A Y v 1

1.9 SEMEZRESH I R 157 CIBERSORT
A4 153 1.4 TR I ECHE AR X 0 5 40 i
CRFNN 1) 5 B AR o982 40 i 75 B 45 R 4% P < 0. 05
HEAT LR, I 5L b 5 K1) Cuproptosis J [l
AR UBS DI 5 SRAH 32, 15—~ Il e vh BT A5 A 2 4
JHL ) R Y- 53 DR 5 £ 40 e =2 ] P A DG A2
1.10 PPERIENE B RT 51 THMEEXER
BRI X L4 TP A IR BE R R IE
H 1 estimate” € EAT MR TR 20 A, AR G 2R
SEPF a2 AR AL v Ry AR XURS: 20 1) 22 5 5 0 AT
i gg SR A A AT, B0 e AR, 2 1) S AR R S A A7
T 22 5 SR INE 5 1) FHZ 98 T 40 M7 43 508 43 B
IR 2 AFER XU 2 A 400 5 6 D T A G, 3
it R 15 7 “ prorophetic™ A1 43 Bt 5 & 21 FMIK f 4
Z[B] B 1C50 225 , B nl I 3497 B 254, 1C50 {H
TR R I X ik 26 245 ) 1) SRR e v

2 gR

2.1 REBHFIE M TCCA BHEFEF TR T 151 7
AML F S BARREA (5] 151 103, X5 BREH 0 43 ) F1I
153 BRI S AR B AE A, A GEO $# e i R R
IR 2 41 T+ 2 100 A5 AR A 366 TR 36 3k i
(GSE71014 F1 GSE37642) #1 11 0 THiE 2% 7%
KL R R R 2 5K B3R ( GSE9476 . GSE14924
GSE17054, GSE24395, GSE65409 ., GSE79605 .
GSE84881 ., GSE90062 . GSE92778 . GSE97485 il
GSE122917) , Uk ££ 3] 20 4~ Cuproptosis & [A .
SLC31A1 .PDHB PDHA1 .LIPT1 .FDX1 ,DLD DLST.
DBT . LIAS . DLAT . GCSH . ATP7A . ATP7B . NFE21.2 .
NLRP3 ,LIPT2 MTF1 .GLS CDKN2A Fl MPC1,

2.2 AML 183 Cuproptosis & [ #2225 fa i fn#%
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NPT RSM FEH RS RN, DAPAFE  IESER R T $4 DUE k2% (1945 % ; PDHB  DLD , CD-
KA NFE212 Fil DLD Y28 28 45 R 240 1% KN2A F1 GCSH #5 DI E§ i 2 i 05 % 1w 145 DLASCHS
(B 1A) . 8 0BUR ST SR A e #5 WU S, AR (EB) , llad ([ 1C) w] RIER 3045 D 5
H NLRP3 FDX1 .DLAT MTF1 #l LIPT2 $% D5t SRrEy AR A E |

B 1 AML #83€ Cuproptosis EERTHT ENHETR ERREREEST
A : AML 5% Cuproptosis 3 K 5828 £ faf ()78 4 8] ; B: AML #H5& Cuproptosis 3 [ #5 D1 $728 545 & ; C . AML #H 2% Cuproptosis 3 R #5 D1 %78
SO E R FEIEE ;D : AML A5 Cuproptosis & P77 1% Hh £k K 0 2% 1]
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2.3 AML 183k Cuproptosis EEHE R o H
A limma” FAFEL7 0] 73 B 11 4> GEO FE N A%
P4 . HHT Cuproptosis 5K #0754 LogFC 15K
0.5 B, 25 40, K LogkC 0 0, P fHIZ N
0.05, 4 MEIEEEAE Cuproptosis A FEAES
(GSE17054 ,GSE92778 . GSE97485 FI GSE122917) ,,
F 50 53 PR [ B 30 0T 98, TG vk A A 2 1A
AR P RIE A, F I HETT meta 4387, 25 5 7~ MPCI1
o FIEEIA LIAS O MIRZE (% 1) . MPCL Al LI-
AS XA FE & AML AH G 25 7 358 Cuproptosis
£,

F1 AML XA T EREREH meta 5317

A EHF(N)  THE(N) HR(95% CI)
ATP7A 1 1 -0.24( -0.64,0.16)
ATP7B 0 3 -0.47( -0.75, -0.18)
CDKN2A 3 1 0.11( -0.49,0.71)
DBT 1 0 0.08( —0.25,0.41)
DLAT 1 1 -0.15( -0.52,0.21)
DLD 1 1 0.13( -0.29,0.55)
DLST 2 0 0.73( =0.11,1.57)
FDX1 0 0 -0.09( —0.44,0.25)
GCSH 3 0 0.24( -0.55,1.02)
GLS 0 2 -0.11( -0.75,0.53)
LIAS 1 1 -0.32( -0.58, -0.05)
LIPT1 1 3 -0.56( —1.22,0.10)
LIPT2 1 1 -0.16( -1.11,0.79)
MPC1 1 0 0.46(0.05,0.86)
MTF1 2 0 0.28( -0.21,0.77)
NFE212 1 1 -0.19( -0.62,0.23)
NLRP3 1 3 -0.05( -0.59,0.50)
PDHA1 0 1 -0.14( -0.40,0.13)
PDHB 0 1 -0.15( -0.46,0.15)
SLC31A1 0 0 0.16( -0.12,0.44)

N:GEO a4 r %

2.4 AML #H 3% Cuproptosis EE £ 7FH T
ATP7B DBT .FDX1 NLRP3 SLC31A1 {lX3 A Fi)5 %5
%, DLD . DLST , CDKN2A . LIPT1 , LIAS . PDHB 7 %
KT HAF . LA AR A= A7 53 B 45 SR 22 1 1 f5 0
KL, TTLLE B3R JE N Z My SRk O R (K
1D) , M4 22 F B B R B FEFTGE, 4N R
LIAS J& AML 1922 %75 Cuproptosis 5[

2.5 AML 183 Cuproptosis EE#HARD R @it
RIS A B AR (] 2A) , A I A
ZIHZERAGI L (P<0.05), H A WA
F B AL E 2B) , 7E GSVA [k ATH A T
RITE RNA RG W AT BRI P TCA 76 28 F & Ak o
PR AP O A8 % rh = Rk T B I B IR 56; GSVA

TR AT s, 6 BP A, A SV J0 8 3 5 5l B 40 i
HOHE AT 20 5y 24 AE T RE L AIRFRIR T B R
Fik; A WAL RRA 2 b RS RS A ik &
Yo ARG S R 4 b s 3Rk B RN R A . 7E
MF H A SR ZE AR FH T B 3 A3 A 1 4 Ak 3 i il
P A SR G 1 o PN R A R S
IDIRE s 23k, 1 B A R 8K 76 CC H, T
AL A TE RNA R i Z0R SR TIRe b w8 &
iK(K2C D)., 7F ssGSEA 4347 H1 8 /™ Hu s 4 Jifd ¢
A BRIZ M 2ZSAH G208 L, BEEr B 4
Jifl 3546 CDAT 40 it . CD56dim [ 9K 2543 41 it g
TR PRI AR yS T AR A BBV 5 1R 4t L | B A% 2
JLFR 2 70T i B 4 A S A B A TR AR
CDAT 4 WE R MR AH ML | BB 9 R 41 e i 2 7Y
T HHBhANERY B WA & & &, 1M CDS6dim H 28 A4
AL yS T 4R LA A0 ML B A R B (]
2K) , il 2RO AARE] 27 N EFHRA,

2.6 AML 183 Cuproptosis AR S HE R H L
REESW XLk 27 A~EREFHAIT GO
KEGG B4, YR Eh AU ERENS
BP, B85 5 5 E A0 3G AR 5 s o IR AE A
FEAE SR R ISR T R R A R e
PP BRI R T s AE CC AR TR AMI ; 7F
MF wf F2Rm ALY 456 MoK W44,
R AR TR B I A0 R y-2 R T R AR O ik | R
0 R A BB RE 2 Al AN 552 40 g E 5 firh ( 18] 2F -
G)o

2.7 AML 3% Cuproptosis # B ZRHITER
R 27 2 5L P FRIBE O, E— AR Ny
C.D.E3FMIAI(E3A), EAfF s, D BUEH
WEMT C.E BIEHE £ ST C BI(K3B),
2.8 MEFMNMAER #d Lasso [PHF13E K IE
PR ESE R cOX [l AR (1 3C) , 15 2111
ZH NI UEZH /9 XURS: 1, COX [AIF AL Nk PL =
(0.153 x HOPX) + ( =0.06 x CTSW) + (0. 135 x
SCRN1) + (0.075 x VNN1) + (0.068 x EREG) , f&
IRy AR SR LK (K 3D) F2on . KR TES> 22 5
SRR, A B BN 2 A SR S, A A
KBS 5AK (P <0.01) (EI 3E) ;C.D . E =4
i) 22 ST e it S, o D2 RURS 143 35 1K
(P<0.01) (K 3E), 7¢m fi 4 AR fa 41 i) A A7
Mrobp &3, ZE VISR 20 S0 3E 20 A AL v (RG24 1Y
TG T Efad (I 3F) , I 2R 56 40 A
P TIOI 1AF 3 4F FIS AR B il 26T 1 AL 43 0. 657
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B2 AML # Cuproptosis EF 48 GSVA .ssGSEA REEH T
A — ORI EE B B R ) R RN LR A7 28 5 C . R R 23 I7E GSVA THEE R 45 P Y263k ; D RRISMUAE GSVA MBS B 4R 5 B AR
[Fi) 53750 ] S 3 A i 2238 1Y ssGSEA 43HT 3 F: GO T 4243 27 A28 I DIAEAR L G .27 A2 RIEH KEGG 7 420 Hrkitk

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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B3 RSB EFSTRFTERNERGE
A TR RIS B AR AL ] A= A7 2 5 C: Lasso IS RHEE ; DA RIFG IS FEAY Sankey [81; E: IFRE LB KBS E 5> 22 57 F Y ZR4L
R AR P s AR KU B A A 20T 5 G N ZRAL SR RLEMARLLAE 1 4F 3 4RI 5 4F SUE AR IESGIERY ROC I Ze H I ZRAL 50 UEL 7N
S AL XS HE A5 0 DRSS 2

0.726 F1 0.736; 0.603 ., 0.693 #1 0.710; 0.640,  SCRNI1 . VNNI1 F1 EREG 33 VU~ 5 K #f5 2 & f KL A,
0.713 F10.724 (KI3G) , MRESEHIZATLIA H,JE i CTSW SEEDER LA (K 3H) .

WRIIGA KR4 SR BT ARRESE 2.9 SRIEMAEME  E AN Mo e 4ni 5%
JRURS: B 38 T 34 o, A BRE B LU, HOPX,  fRicdZ CD4 T 4, B 40 i Al Tregs 40 it 5 XU



FHMEMAKRFFIR  Acta Universitatis Medicinalis Anhui 2024 Jun;59(6)

- 1019 -

A SRR G, B RELNAE M2 i24Z B 4 &R B
KRR R B T 20 A5 XU T o 5 B R O
HOPX F#5 Tregs 41/, CD8 T 41 g Fl ¥k 21212
CD4 T 4 IEAH G, 541 HEIC 4 CD4 T 4l &2
FHOG; CTSW EZ 5# B K41 M ic1Z B 40
CD8 T Mg ANHE NK 40 il 52 1F A5, 5§ ERic 12
CD4 T 4, PRk 4 A | B4 48 R 05 448 it MO
LA ; SCRNT 5 Tregs 20 i 3% 44 A8 41 i,
PR 200 I T A0 i MO S AE AR OG5 R B K 41
Jio WA M2 fAH G VNNT S5 407HE CD4 T 200
PR | g TR MR AN R R A S AR ARG
Tregs Al .CD8 T 41 & S NK 41 i 3% 40 i Fi oA
A B A0 5L fA A G, EREG 38 55 B 400 Jifd il v
PRtk AN S IE MG, 5 CD8 T 41, i Bid iz
CD4 T 41fif # S NK 40 A 12 B 40 i &2 1A ¢

(E14A)

2.10 PPYERLIAEE PR R T A, THHRRME R ER
BRSNS EMIRE OIS b, e AN
VO TE B fE AR fG 4 22 () A7 7 25 5% IR G L e
MRS MK TR fadl . A BAi s Kfadl
) IR SR B A5 20 R REAR T = fE 4, U B & fe 4 Y
R A AR TR 2H (&1 4B) o 7B 5878 1 fif 3
Mo, B G ARG 4 22 18] 25 R IR 48 12 7 (A
4C D) s £ T AN AT b, 4048 505 XU
VAP0 AN (EI4E) , 2 BB /i s
51 Ryt ez e 2, Kb 27
T FE KA JE A MR 2R 55 37 M2 1C,, (E7E
RfE kR ik, de Rl e AR 3 JE 5 e 4 14
FRZ54 0 1C50 {EAE = el IRRE (E5) .

B4 SEARZE MERMTRE MEREAESN MIERRESE, THRMEX S T EEREEEXHEERNREITS
A RFAE SR IR G B2 AN S R 0T 4 2R 5 B o RS AR RS SR S 22 5 /MR SR 1K1 5 C (D < T A 45 MR A AL AR 2 78 B 75 e 22 e o
DRI 2357 98 A8 BT AR DG 5 B 2 T AR 15 005 XURL ST 2 RO AR DG S5 S R 5 e IR KB AL ] L. ™ ™ * P < 0. 001
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(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3 it
PSR & B0 M7 WS, 380 SR Ak 18 B G

PERIZ R A | BT A R B A AN 3k A
FITF AML SB#F WSS . 55 LIAS ANE A2, B A
) 4 AFEF R fE L T CTSW HI LIAS {43
K, Cai et al" 7EZ S AEWF ST h & B, LIAS 76 A [H]
(g Hp R IR R ], R A AR A7 TS AN TR), 7E
AML S48 K ZBURAE Rk T, A,
LIAS Fikm 1835 0S W, JF H LIAS ik 555
YRR IEA AR 2R ) AH DGR, B35 B 4H L . CD8 T 41
L DC 20 5 WA L FN Tregs , LIAS A3k ] LA
TR £ S8 VR T AR 0 LIAS SRk m i s
BIEIRIT I RCR T RE T 22, AP RS SR 5 2 — 3,
KT CTSW 1E AML H g iiF 9 i 8 /b ) HAE AML 1Y
VP IRIRE W AN A AR 43 g A A 52 v, CTSW 2
585 B R Mg in T of HS ARE
ARTGEA LD XU CTSW AT LIAE K i it )7
BT bR S, B IR ABE S IR M E, EREG &
BT EGFR 15 518 [, 5200 Mg A5 | £ 2k g
HERELUY . SRTA, 56F SCRN1 F1 EREG 5 AML (4 #F
FARD TG B Z RO R A HE AML i fE
FHHLHI, 5 SCRN1 #1 EREG AS[A], HOPX 1 VNNI1
FR) 3y R A6 AS TR) Y 5 0 A0 I R oA S TR G AR
HOPX F1 VNN ¥ 0] 4 Ay i 00 1] 56 P51, BH 1k Jirb 98
% A2 VR RS 4 HOPX 1 B 98 . 45 1 o il 98
BB S K BURAE T35 I, T 00 b3 1 1
FIRZEM S VNNT 100 4] 42 28 0 A A 20 IR 8 1
K- VNN 5 B v &2 R s &M
M7E AML 71, & 2635 59 HOPX Fl VNN1 ¥ 5 AML
BE TG A RAHSE, v VER AML BB 14l 57 5 5
R RIS AR S 2 R — Y

AT JEVAT, IR TS ot i A A7 38 6 BB i
G R A 0 12 T 2 P R R 45 1 S 4 I A 2 —
ST HT IR SR B v 1) S e e A B TR A
BB BETR YT R WG, B2 8 R AL A% 1E ssGSEA
Ay BT RGRE IR A3 AT v 3505 0 G 28 400 R AS LA b o
AMAER, KU P43 55 Tregs | v P4 48 i A1 L 1952 48
Je MO 52 B IE AR DG, A SCHE 3% 2 PR R Tregs 4
L1 v 2 T O] T E il S 5 4 R 1 3R R RN ) g
BURA TG A, Tregs 402 e 2 700 i 241 it , He =g
FER EUE B NT 51 R A0 i ko, o R,
SEEEAAF L, AML B35 Tregs 40 il R i85,
Tregs 21 i W] 38 35 #00 I B7C 11 10 995 36 97 S5 B0 0 93 3k

U A M T 4 A R R R B b i
PR, ML 5 NADPH S8 AT 14 ok 4k
R KT, DI A 0 4 1) A8 A R 2
TS AT g A R (R I PR B 30 3 3 R R AR AR
T, VA TER I OB G e iR R i A -
NI HE s (358 (2R RS

ARWFFEEE G X 2R Meta 4387, 5 DAE
AIBFSEAE LL, B MEAf S S 4 0 25 5 TS Cuprop-
tosis FEA, XF T4 AML 835 15 B A s B ) Ak
AR A SR X, BT RS0 FIYI R 0y 3
AR 2 HE A B ARG, P A B 526
FEAHE Cuproptosis F& [ #E4T R 43 BY | H- L FHRE
FE T AR R A B T 4 R R B R 0 R 2 1
SLAWEM,JF 0 AML 835 19697 S 4t WA . SR,
ARWFFEAAFAE—SE R BR Y, AT AN AR e S 20 ik
BRIZH 4T, T AML 5 0 38 T2k W 8 DA 5G| I 2
FRAIE 5 R0 43 B T LA HE A W 4 2, i an 168 8%
MR R 20 2= B 5, W3 B 405 6 W 4 1L O K A A0
TR TR ST A I S R B UE 3 BT 45 SR A W AR T
AT B TR BE ok B A LRSI
PRSI AN S5 1 1 — 2D B UE RIS 4
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Value of Cuproptosis genes and characteristic genes
in predicting prognosis, immunity and tumor

microenvironment in acute myeloid leukemia
Li Yinzhen', Nong Weixia®, Zhang Mei', Rui Dongsheng', Lei Wei',
Bai Wenli', Li Rui', Zhang Yazhou', Wang Kui'
(' Dept of Preventive Medicine, Medical College, Shihezi University, Shihezi 832000
*Dept of Rheumatology, The First Affiliated Hospital of Shihezi University, Shihezi 832000 )

Abstract Objective To screen Cuproptosis genes and characteristic genes for differential prognosis in acute mye-
loid leukemia ( AML) and explore their prognosis in AML as well as their biological roles and correlations in the
immune and tumor microenvironment. Methods AML clinical, transcriptome, genomic, and copy number data
were downloaded from three major databases, TCGA, GEO, and UCSC, and Cuproptosis genes were collected from
published studies. From the perspective of multiomics, the effects of Cuproptosis gene and characteristic gene on
survival , immunity, tumor microenvironment, stem cell correlation and drug sensitivity were studied by various
bioinformatics methods, meta-analysis and secondary typing. Results One Cuproptosis gene was identified as a
differential prognostic gene in AML and five characteristic genes were identified as influencing the prognosis of AML
patients by influencing Cuproptosis, and a prognostic model was established. The differential genes were mainly
concentrated in mitochondrial activity, REDOX enzyme and energy metabolism. In terms of immunity, macrophage
MO, neutrophils, activated memory CD4 T cells and Tregs were positively correlated with risk score, while macro-
phage M2, resting mast cells, immature CD4 T cells, helper follicular T cells and memory B cells were negatively
correlated with risk score. In terms of tumor microenvironment, the immune cell score of the low-risk group was
lower than that of the high-risk group, and in the total score, the tumor microenvironment score of the low-risk
group was also lower than that of the high-risk group, indicating that the tumor purity of the high-risk group was
lower than that of the low-risk group. However, there was no significant association between stem cells in the high-
risk and low-risk groups, and a total of 14 drugs were found to be sensitive to treat AML. Conclusion Cuproptosis
gene and characteristic gene are closely related to immune and tumor microenvironment in AML by constructing a
prognostic model of AML.

Key words Cuproptosis; acute myeloid leukemia; differential gene; immune infiltration ; tumor microenvironment



