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Abstract: Objective To investigate the expression of PKM2 in melanoma and its correlation with progno-
sis,and to elucidate how PKM2 affects melanoma invasion and migration through the glycolytic pathway and
its impact on macrophage M2 transformation. Methods The expression of PKM2 in melanoma was analyzed
by TCGA database and immunohistochemistry; the effects of PKM2 on the glycolytic process of melanoma
cells were analyzed by gene overexpression, knockdown and ECAR techniques;the effect of PKM2 on the inva-
sion and migration of melanoma cells were verified by scratch and Transwell experiments;the effect of PKM2
on macrophage M2 transformation was elucidated by cell co-culture. Results The TCGA database showed
that PKM2 mRNA levels were significantly higher in melanoma tissues compared with normal tissues (P <<
0.05) ,and survival rate of patients with high PKM2 expression levels was lower than that of patients with
low/medium expression (P =0, 001 8);immunohistochemical staining showed that PKM2 scores in patients
with metastases from melanoma were significantly higher than those in patients without metastatic patients,
and the difference was statistically significant (P <C0. 05). After knocking down PKM2 expression, melanoma
cell glycolytic capacity,glycolytic capacity and lactate level were significantly reduced (P<C0. 05). The results

of cell migration assay showed that the migration and invasion ability of melanoma cells were significantly re-
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duced after knocking down PKM2 expression,and the addition of lactic acid partially reversed the phenome-

non. The levels of TNF-a and iNOS of melanoma macrophages in PKM2 overexpressing group were lower
than those in the control group, while the levels of CD206 and CD163 were higher than those in the control
group,and the differences had statistical significance (P <Z0. 05) ; the TNF-a and iNOS levels of knockdown
PKM2 group on melanoma macrophages were higher than those of the control group,while CD206 and CD163

were lower than those of the control group.and the differences were all statistically significant (P <Z0. 05).

Conclusion PKM2 promotes the invasion and migration of melanoma by influencing the glycolysis process.,

and promotes the M2 transformation of macrophages in the tumor microenvironment, making it a potential

target for metabolic therapy of melanoma.

Key words: PKM2; melanoma; glycolysis;

PR Z TR R 0 2 U A A R A e, H R
TH A5 Rl P9 e M 3 B R R 2 — L FLIR R BB
fiff 1 A Y = AR = L A W R I SR R AN i
A3 o B L R Sk KA S Ak I R T s DT AR A T 5
MRS BE 1 . TR R B M2 (PKM2) 1 Ay M % £
WA A PR U > — 3 3 5 R R B A 2
S iR v A R R R R PRM2 7 SR (5
Jo B R K WU T ARG M NS . TR E
PRIG LR AR B 7K R PKM2 5200 2 (A R 555
IV ALEAIL R S 3FE — 25 B B PKIM2 20 40] 52 Wi fi 988 1 3R 5%
(TME) T E B4 M1/ M2 A8k . BB,
1 #REA%
1.1 BT TCGA ¥ & ot B R 98 b PKM2 %
KA B SAAMMCR FIAKRET TCGA %k
[ GEPIA 2 (cancer-pku. cn) | 461 1] B& 5, 2 953 R
M 558 19 B A 5T % 42 4 i PKM2 7 58 €0 28 9 41
LU EH AL FRIE 2 5  PKM2 5 A4 47 B 40 ¢t
Je PKM2 £ AS 6] I PR 43 1A B8 0 2088 b i R a5 1% 0 .
Horr 80 A BEVI A A A M B R B A H T I
i PKM2 3 [ g5 #5540 (20 ) 5 PKM2 3t A IG /
FIR (60 B By AR A A7 I E] 5 79 648 I PR 43 399 4%
i 1) SR R SR E T OB PRIM2 56 IR A8 A ] I R
STHERE TR RSB R, PR B 2 1 39
1,3 3] 36 fi .4 1] 4 f,
1.2 4AffORIRE Ak R 5 8RN A375 Ba
LM RF/NE RAW264. 7 E W40 M0 206 [
BlazBe 140 M A Y F BT, B 37°C 5% CO,
W T & 10% if 4 135 (FBS, Gibco) B M R
Eagle’s ¥ 3: % (DMEM, Gibco) #4783, @4
I FH L PR IS B R X PKML2 3 3k 7K OF 5 47 i A% 51 536
WERR R, PKM2 0t ik GE R IR . n=3) K
P AP N2 98 T A GRAR 20, 0 = 3) B X IR 06 2 4 A
(B4 ¥ E# GeneChem 2 /I &, W5 A &
e HR S B A 0 SR e A BB i AT i e
1.3 R 209 40 i i A1 R b 2 (ECAR) M FL IR /K F
Kl ECAR R ZEE Agilent /A #] B SeaHorse XF
4 e A1 38 8 4 BT AR AT I E . 4 BT A AR R E Y B
[a) A PR A0 M . 3 2458 (10 mmol/L) , RIGRER X
(1 pmol/L) fil 2-DG (50 mmol/L), # i H Sea-
Horse XF # {4 5 ECAR . Hrbhn A %54 2 5

invasion and migration;

macrophage

WE By ECAR {H Ry “ FERI I A 20 2 5 5 n 5%
TR ZE M ECAR H N “FERERRE S A L5
RZJE5M 2-DG Z Fiill 2 #) ECAR {0 “ W 1§ fift 25
®m7, A 2-DG Z 5l 2 () ECAR {5 8“2 1”7,
SRR ZLRR I A & (R s R A B DL, A019-
2-D R T4 PKM2 J5 4 i SL iR 7= & .

1.4 ERFEEMEER N (QPCR)  qPCR ¥ B 1 40
Mg M1/M2 #0548 05 K7, Herp AR M1 WAk 1 48 4w
F35 IR R FE B T (TNF-o) 3538 — S A A T
(NOS), f& & M2 W& 1k 1 38 br & 36 H 8 B 2 1k
(CD206) | Il 2125 i 18 R Z Mk (CD163) . #RAEF T
F U 45, ] Prime Scrip RT 87 & (Takara) #2HX
BMEf RNA (mRNAs) . & i 5 #h DNA (cDNA),
qPCR W # ABI PRISM7500 ¥ #& (ThermoFisher
Scientific) b i 47 I &, qPCR 2K H A9 Real SYBR
Mix B 52 RHVEW R B A BRA A A 77 . gPCR
Fr RS e 50 W3 1, O SRR .94 °C WS¢ 2
min, 94 ‘CAEE 30 5,60 ‘CiB &k 30 s,40 NMER . &5
72 CHEAH 2 min,

£1 slUEI%

51975
E ] :5-CCCAGCTTCCCGATCAGTG-3'
J2 1] :5'-GATGAGCCCAGTTCGGATCTC -3’
1E [ :5-CCTCTCATGCACCACCATCA -3
J2 1) :5-GCATTGCACCTCAGGGAAGA-3’

FLIN 2B
PKM2CA)

TNEF-a(/MD)

INOSCUMNED 1E [ :5"-CCCTTCCGAAGTTTCTGGCAGC-3'
S0 :5-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
CDR06C/NRD 1E]:5- AAAACTGACTGGGCTTCCGT-3'
21 :5'-CCTCTCGAGCACAGGTCATC-3
CDI63CNED 111 :5-GCAAAAACTGGCAGTGGG-3'

2 1] :5-GTCAAAATCACAGACGGAG-3'
E 1 :5-CGGCTACCACATCCAAGGAA -3/
JZ 1] :5'-GCTGGAATTACCGCGGCT -3/
E 7 :5-CTGGTCGTACCACAGGCATT -3/
J2 1] :5'- AAAAGAGCCTCAGGGCATCG -3

18S rRNACA)

B*actin(/J\ 58]

1.5 PSRBT A 10 %0 1 i FE 6 R 44
SR T 04 T T 8 ¢ P UK 12 0 B AR 1 ) O R RS 3
PVDF Jiif (Bio-Rad) . #RJ5 H 5% Wi g 4+ 03 &t b4
PVDF £ 1 h,Jf7E 4 C T 5 PKM2 —4i (abcam.
ab85555) WEH A VEME 3 G TR T 5 =ik
WEE 2 h, J 5 Tanon 5200 #E B W AZ AN #E1T T
R PKM2 J5 0 ik s R A7 A8



I E¥ 515K 2024 £ 5 A% 21 %% 98  Lab Med Clin, May 2024, Vol. 21,No. 9

« 1187 -

1.6 fpedi e M6 R R A ZUNCE T I T o
BEBg 2010 4F 5 A ZEAZRHIZ W12 0 B0 KRR
L HERR BB R At 2 A o AR R L A E
YR 55 AT RE SE e 45 SR 1Y 90 2Tt 20 i o R RE 4
7B (2 kA B Rl e RS 1 B R R AR
B LR 13 Bl CR EAME SRR R 6 R
BE ., BRBAS 4 6. & 3 Fl. FAER (64, 71+
12.26) % BB A 5B 7 . % 6 fil, F(59. 62+
11.80) % . MM AFR R, 2R LFEIT 2R
SL(P>>0.05), s ] A 25 5k 2 8 & 1F 53 A o X
FRAS 4 2 rp i) PKM2 36 35 & dE 17 40 17 /ﬂ’é?aéﬁz{‘é
(0~12) 78 R Yo s B 5 BH 1 X 315 7 1 e A
P s P AT 0 sy =To 1 = g2 ﬁ%
=Y @3 =0y, FHEXEE X nT.<
SUYA =0 43350 ~25 0 et =1 433 >25%~50%
Pt =270 >500 ~T5 0 Qe ta =3 43, >T75 o Qe i =
4 43, Efﬁb}?%ﬁ%i@ﬁﬁ%‘ﬁﬁﬁ?&ﬁﬁ%%n
1% ) B AT A % 2 U T T b B o B 2= AR B % I
B % 3 (HE 5 :2020-1-045) ,
1.7 WM A  CD206 W2 EH A H BD 2
ALPUAR S 40 = IR E 30 min J5. H PBS BB 3
WL AR )G BD FACS i X4l i { (Aria [, USA) Xt
CD206 1y ZRiE KT 8T .
1.8 4R 5250 M Transwell SC8 AR B (0 %
AN f PKM2 K3k 5 517 e 40 G 4% 50 56
BRI UM R A375 Pl F o< FLAR L 43 o XF IR 4
PKM?2 @ {41 . PKM2 @ fik + FLER 41, 75 40 Jfg U B J5
FH 200 pL A3k T FL A 0] IR L 4R J5 40 M 2F 47 4 8 DA

I—*

O
@

RIEIKFE-10g2 (TPNH1)

I I
1000 1 500
FifiE] (d)

I
500

%ﬁ?iﬁ,ﬁin IE ,Hi':'

5.7 4 “‘i" f,‘],

B o

A

D?.‘ ,‘: ‘? \‘

- .‘:

e
-,

=
=
&

" E . o \-——"f" ¢ BN

RIkK
RiA (20431
/aRIE (60f51)

F R A A, S R T A0 BRI R R 4R W) BE B
24 hJFETRMET Wiﬂﬁﬁfi &R, 5 R s R
TR LA R R A A ], SRR AR A3TS 2
BT Transwell /N Hr, 432 % BEZH \ PKM2 &4 .
PKM2 & ik +ZLAR A MG W BN 100, = ML e &
J10% T M BERA B 24 h J5 HUH Transwell /NE,
RN /N R B A, N E 2l e g
T R R b ) el - R 1 & A DAL B R i O

1.9 Sit24ab# i GraphPad Prism 8. 0 34 F1
SPSS18. 0 Geit B kit A7 2 A 40 . FF & IEZS
AT ETER L & s FRon . LA g, R AT
FEAS ¢ 8%, ZA M L ECR K Ry 225001, T A
BERDHEL 3 WKBCEHE., DL P<0.05 ESA

GitFE L,
2 & g
2.1 PKM2 fERAFERHMNPEEIBEN TCGA %

PJE o, 5 IE W 4041 (8. 66+ 1. 19) Mt PKM?2
mRNA K75 2 0 R 4 21 (10, 97 £ 1. 78) B i FF
5 (P<20.05), H PKM2 5 % 15K B % 109 4 17 R A%
TFAK/rhREHRE(P=0.001 8), WK 1A.1B;PKM?2
TENGIR 2 W B REEFE P REKFER 4. 63+
178,76 3 MR A 2 ;B I KKK 6. 25 £
155,76 4 B R B I R IR K 8. 71 £
0. 13 ASIA il R 43 1 28 €5 R 30 J8 & 19 PKM2 3R 7K F-
F#, Z R A G E L (P<<0.05), WK 1C, %
b g o 25 ]k, 5 B 4l PKM2 £k 0 R
(8.00£2.52) 4, Bl & TAR S B 4119 (4. 54 +1. 32)
L ERAG I FERE X (P<0.05), WE 1D.1E,

1 2509
1 000+
750+

500

PKM23R1E 7K

250+

—_—

3 (36451 A (450)

s AR5 HA

T
\ \ 253 (39451
2000 2 500

AL 2 )
ot AR e ,::",':;:'*. »

PR IRy

e S.g:;fv A

R AL BRSO oY
P » o .‘ » :"-—n"q '31

’. ~
-~
”
Fay
208 % % s

. P<<0.05; Aj\]TCGA#H‘EEr-EP PKM2 fié?ﬁfﬂéﬂqﬂﬁﬁ%éa_ B A TCGA Hl & h AR PKM2 ik #7726 C 9 TCGA ¥4
JE R PKM2 75 A [R) I R 43 399 B2 (0, 23 08 1 09 A 25 PR 0 6 35 D O PRIMI2 78 R 5K A 6 76 14 2B (0 290 SR %5 P Y S 38 4L AR e 1 15 B0 ( X 2000 5 E 29 PKM2

T8 R A S 1 S 6 R SR P i S LA e L L (X 200)
B 1

PKM2 ERBREEERHRERR



+ 1188 - I EF SR 2024 425 A% 21 5% 9 M

Lab Med Clin, May 2024, Vol. 21,No. 9

2.2 @ik PKM2 J5 B 6 X 8 40 4 5% i K 1 22
& @k PKM2 K35 /K J5, PKM2 mRNA KT
BT 6100 O BRATAH X R ik it 4 1. 0, PKM2 @i fik 41
FAXT AR 0. 39) , # H K B R 9, DL 2
I 2 PR 3% R AN R T R BB T RO I8 A 4 R AR
TR, 2R WA G2 L (P<<0.05), W% 2,
7341 PKM2 s R4 FL R /K ~F- [ (4. 930. 87) mmol/
LI @ A% T X B4 [ (12, 334 1. 55) mmol/L], % %
G243 L (1 =40.99,P<0.001),

2.3 MR PKM2 J5 R 6 RN 28 5T R BE J1 1)

ik PKM2 Kb )5, B O R 40y 2 % R 2868 1138
B A I A LR 5, v 3 i iz 4, LA 3.
*ER4H PKM2B§ 1k 4R

— e
E 2 BE PKM2 REARIEKETH

*x2 B PKM2 EEBEEMMBEEEKTENTL
(x*+s,mPH/min)

25 FERH VEEAAE TR AR 25 R
pain NERER . A
ZEAl R IR SR L X AL R Ry 2506 il 15.034.59  34.80+8.12  78.234+9.14  19.61+10.71
PRM2 IR 410 7576 . PKM2 @A A L5 Xt R4 20.8446.89  73.21%15.24 136.67+21.62  23.5345.68
50% s Transwell SEHRER R A A S MME .t 6,68 . 097
A o > 2 %
(587, 2D A/ LP (IRAF UL EF) . PKM2 i {1C 25 20 L X r =0.05 <0, 001 <20. 001 =0.05
(2643, 214 /LP, PKM2 B2 A FLiR 5 40 i
A (5044, 58) 4 /LP, 41 i B8 SZ 58 245 S WoR , @
STERLE PKM2R5 ik 2E PKM2E K +FLERLE
0h
24 h
A
*fERLE PKM2F 1% 40

i

P 4

TE A AR PKM2 5 8 (0 22008 240 M0 T B BE 0 i 2216 s B O AR PKIM2 J5 7 (5 3000 A MR 2R e D i 221k

B 3 BIE PKM2 R R B REHAMEESIBRNNEL(X200)

2.4 qPCR kil F w4 g M1/M2 A 56 48 45 K F- 1
it qPCR A 45 2R 7R, ik 23840 TNF-o F1 iINOS
IR T R 40 L i CD206 #l CD163 7K F i T % 1
H, 2R G FRE L (P<T0.05), W& 3; MR 4

TNF-a Fl iNOS K55 TXF B4, ifif CD206 Fl CD163
IKOFAIR 5t R4, 22 5 YK Ge it 24 8 L (P<C0.05) . I
FA, WA EE R B, R PKM2 J5 E g4l
M M2 59 CD206 23k 52 B ], T R4 - 349



A E 50K 2024 42 5 A% 21 %% 98 Lab Med Clin, May 2024, Vol. 21,No. 9 + 1189 -

PR (MFD N 32,5454, 27, iR 4 MFI {l 24. 6+
2. 173 33k PKM2 J5 W M2 k& # CD206 %3k B
L X HRZH MFI K 23. 61, 64,1 £k 4 MFI
Bk 48.943. 05,

3 HREASHBAEEMA M1/M2 HHXIEHR

KFELE (= £5)
205 TNF-a iNOS CD206 CD163
X A 1.16+£0.23  3.0740.80  3.1440.57 2.66+0.37
WA 0.3140.01  0.44+0.09  7.854+0.78 7.02+0.17
t 6.28 5.66 8.43 18.08
P <0.01 <0.01 <0.01 <0.01

x4 BURAFMIRABEEMAA M1/M2 %
FEFRAKEEE B (2 £ 5)

20 51 TNF-« iNOS CD206 CD163
XPRE4] 3.76+0.72  2.264+0.40 7.88+0.60 5.82+0.96
Mkl 6.2340.54  5.65+£0.58  2.71£0.74  1.99240.31
¢ 4.76 8.39 9.41 6.53

P <0.01 <0.01 <<0. 001 <0.01

3 it ®

Y T i 2 o R A K R0 RS 0 3 R RO R
g A DA L I A A B T2 A 300 A SRR B A 19 B
PR Ay B EC0NE » R T A S0 B A 50 g o e
55 90 B DRI U0 Tk R o R e e .
W A OB R A O RO A 9T A0 I B R ek 2 —
PKM2 J2& — o 1% it PR o 5t , A 4 3 AR L 2L
GORZLE Y E N R NN 7R Rl R L R U S v R i L
AR AR PKM2 77 S8 40 22088 b A 236 385 B I
FHA P2 HLT i N5 48 . B8 R TCGA %l 2
KI5 IEH A4 L PKM2 mRNA 7K 78 B (0 %
R A R BT (P <<0. 05), H PKM2 & ik
TKOF- R 1 A A7 AR TR/ R 3k B # (P =0. 001
8) s Xof R0 Z U AR A A AL A B & B, PKM2 75 I IR
TR A ZRM BT T REKE TRES, 25
BT E L (P<<0.05), by oz Rk, 5%
B4 PKM2 FIAPE4r M (8. 00£2. 52) 4, B i & Tk
BERSULIN (4. 544 3.55) 43 (P<C0. 05), A &5 %k
PKM2 7] REFE 8 (52 I 56 % h R AR S B AL s VE .

2022 4F , HANAHAN" {1 — I BIF 55 5 i 98 1
T ZRARAE I i AR R g A R R A M
fiE 22— 2 B 3T 45 Of b 988 % 18 1 6 1o R 1297 1Y)
S S R 0 20 AR B A R AR L T
SRR S 1 40 i 3G 5 AR T AN R, DL B 1Y A g
ene Jy . A g R A 45 b JRE 20 A 1S i ke A 2 b
18 I SR 3 S A AR 28 i R A i P T BB R 1Y AR

T2 o 3K B 43 1) SO A 4 B 0T L Bl K A G 1 L 2 TR A
Rl Ak B0 7 7 2 Y S8 BR B8 O I i bt
T 2 e 440 R i e % 2 2 O 5 TR OO AR R B
T e 498 50t A DA O 2 R A0 i 1) R LR AR, e o B
M 200 AT B I r A s PR A R S R Y SRR
2 A [ ik T 240 A 5P A6 1) T 5 6 2 0 B Ak A 1 T
fii R I e 7L R A CLDHD H5 AR i R LR .
SR 76 % A 4% 1 T . TN IR R O DR R M A
(PDHD A4k 0 Z BRI AL F5c ) B BIF 55 1A 0 2R R
Ty he e i 5 BUR AL BE R 1k & 72 i A SO0 R g 2 AR (H
HE— 20 B 5 3 WY i 96 A48 L 1 2R 1A ) R A Ak B
26 COXPHOS) i& 12 5 1E % 4 J AN ] , i Jeg 4 e 24t ¢
1o KV B £ 4 fige 23 R AR A i IR Ak BE T L
Jed 240 O ) v R LS K 7 bR A B R SR O VT Y
hns i OXPHOS 2 ¥ i /b, Bl 5 W5 % A 1) 35 s 2L
TE b 96 240 ] XS 22 AT T R A 1 e 68 R P A
Be. LR VE — B A8 1 B, a3 R R
A A g Ve /0 i A 3 5 T R A A o RN R AR O g
FERERE . T FIRBIS LI K PKM2 76 2B (5 25
FARIRIA EE R TR PKM2 J5 M 65 209 41 i
BT fif AR OC 48 %, MR PKM2 3 35 K F J5 , PKM2
mRNA KT 61% (o B4 M X LR =R 1.0,
PKM2 i {2 M X 235 &0 0. 39) 2 FH /K-t B
TV LR 2 (3R A I R A B ) RO I A A
TP T X IR 4L (P<0. 05) , 5 4h AR 4 FL R /K S 1A
WART X B, 2 R G 2FE X (1 =40. 99, P <
0.001), S XM IR 4E R — 5, LiR%5 R #/R PKM2
feE 7 B R h AL R Y 43 W K. A BER R L
iR ] i 30 B €0 3R A (2 28 SRR AR L IR A
5 W MG B €0 2R 0 i v PRIM2 363K 5, 47 i3 4 g
TR S, 45 1k BRI PKM2 355 . B {0 K 90 40
JitL B T B R (R 22 R 0 4 B I A, I A LR IS, T
Oy IS B R PKM2 DLFLIR M 7 XA it 2
R MR8 5T Re

LIN 265 BF 5 S B0 i 938 Bl 2 855 v 3L 8 /K SF AT i
PEE VAN M1/ M2 #5748 . TME 35 K i 36 5 16 5
{140 Ff 9 40 D L 8 RE 4N L L T 4% bR G 10 20 2L 40
i3 14 2 % 2 98 i 40 R R HG b 40 i 2 ) A B AH HR
o, M S TME i 5655 20 M 8 5 05 M. i
AR REAE 22— 2 A7 SO0 1 A A3 ™ 4 3L R 1 K i
U, M an i 5] K& AL AUR . X &2 TME /9 &
ERRAE . BT 2R W L R AN AN AR 3 T g R Y
G T HoJE —FpOCHE R TME (554 F. TME hELi
f14 2 15k 15 Ml 38 % % 0 B R8G9 b 3t 2 D) G KDY L M
Jed FH OGS 350G 9% 0 ) DT 02 A b g ) 2 R L PR
R TME fof 20 358 XoF il Jg8 194 5% Wi 2 B A i 988 F 5% 4



* 1190 -

B EFS K 2024 F£5 A% 21 &% 9 M

Lab Med Clin, May 2024, Vol. 21,No. 9

Mo WFFCIESE  TER IR A 20 FLRR Bk i PGC-1a A
SR AT R AL R T o L At LR a9
7 TR A0 A K R RS RN A R LM e R S BB AR i
) HCART ik 42 2 of B Jgg aff JB°0 0 1k 4h, CD147-
K234 & — Mol F 38 o 52 v LR ™ 5 . 455 1 4t i 4
AR FE /N4 i S (NSCLO) 3 B0, A iF 58 %
B LIRS 5 7 NI TME JE &, DA K 25 g 4k
KA A . RELBRK 58 T E N E &
REYIMC, SR FLIRAE T 5 W TME i i 1y
BLHIA FRIRA AT . AHF 5845 5 o . G 20 i 2 36
K4 TNF-a Fil iINOS K FAK T X R 4H L 10 CD206 Al
CD163 /K V& TAT R4, Z R WA RIF¥E X (P<
0.05) , HFAE4H TNF-o Fl iNOS 7K 55 T % B2 L i
CD206 #il CD163 /KK T X M4, 22 A Gt 2= &
M(P<C0.05), EHHF—-LHT PKM2 2/ 25
TERMEE TME o f2, B S id 38 80 ik PKM2
(10 B 0 2808 AN M 5 s A e R L S5 R R A Rk
4 TNF-a Fl INOS JK V- fIk T X% B, M CD206
CD163 KW T4l 2R WA G I8 L (P<
0.05) 4 7x PKM2 7] i 2542 i W5 40 il M2 5% 78 5
{40 TNF-a A1 iINOS 7K -5 TXF 4, 1 CD206 Al
CD163 KL T XA, 2K WA G52 L (P <
0.05), # /8 M ik PKM2 J5 B W40 8 M2 45 5 9
CD206 ik 5z B30 i1 ; 7 =0 40 i 52 55 25 1 5w, fi IR
PKM2 J5 E BEA T M2 #5554 CD206 Kk 52 B4 .
Xof B 21 F- 35 3% S B8 BE (MFD 4 32. 5, A fik 41 MFI {f
24. 6331 F ik PKM2 J5 U M2 4R &4 CD206 % ik B
W X HR4] MFL {54 23. 6.8 k4 MFL{E N
48.9, DI 45 REIR PKM2 A5 T B KB40 M1/M2
B JERE AT BEE S 520 TME ek T Bt Rt e .
M2 ARHEGE & B PKM2 78 M5 200 Rk - 5 7 4H
ik B, 7E PR A R RS D R P B AR BE A
. E— 58 & B PKM2 LAFL R #7242 3 2
CRBMRREES TR, FEEMNE,PKM2 A ST
E Mg 20 M1/ M2 5548 F 8, 2 5 9 2B (6, 3508 TME &
BB H0T 22— R ARBEGE K 85T HLH AR
A PKM2 il i Fp L] 5 BOR (LR R 28 5 T 6k
R RGN, DL K Gnfer o845 B 40 i M1/ M2 5% A8 1 R 2 4
IR S T R YN U E SR S A

S % Uk

[1] WANG Q,ZHU T,MIAO N,et al. Disulfiram bolsters T-cell
anti-tumor immunity through direct activation of LCK-medi-
ated TCR signaling[ J]. EMBO J,2022,41(16) :e110636.

[2] TASDOGAN A,FAUBERT B,RAMESH V,et al. Meta-

bolic heterogeneity confers differences in melanoma meta-

static potential[ J]. Nature.2020,577(7788) :115-120.

[3] WANG F,HU Y, WANG H,et al. LncRNA FTO-IT1
promotes glycolysis and progression of hepatocellular car-
cinoma through modulating FTO-mediated N6-methylad-
enosine modification on GLUT1 and PKM2[J]. ] Exp
Clin Cancer Res,2023,42(1) :267.

[4] YANG M,ZHANG Y, LIU G,et al. TIPE1 inhibits os-
teosarcoma tumorigenesis and progression by regulating
PRMT1 mediated STATS3 arginine methylation[ ]J]. Cell
Death Dis,2022,13(9) . 815.

[5] WANG J,ZHU M,ZHU J,et al. HESI] promotes aerobic
glycolysis and cancer progression of colorectal cancer via
IGF2BP2-mediated GLUT1 m6A modification [ ] ]. Cell
Death Discov,2023,9(1):411.

[6] EL-FAR AH,AL JAOUNI SK, LI X,et al. Cancer metabo-
lism control by natural products: pyruvate kinase M2 targe-
ting therapeutics[ ] ]. Phytother Res,2022,36(8):3181-3201.

[7] SHANG X Y,WANG Y J,.HOU Z L.et al. A natural
PKM2 targeting agent as a potential drug for breast canc-
er treatment[J]. Clin Transl Med,2023,13(1) :e1157.

[8] LI H,GUO H, HUANG Q,et al. Circular RNA P4HB
promotes glycolysis and tumor progression by binding
with PKM2 in lung adenocarcinoma [ J ]. Respir Res,
2023,24(1) :252.

[9] QU H.LIU J,ZHANG D, et al. Glycolysis in chronic liver
diseases: mechanistic insights and therapeutic opportuni-
ties[J]. Cells,2023,12(15) :1930.

[10] HANAHAN D. Hallmarks of cancer: new dimensions
[J]. Cancer Discov,2022,12(1) ;31-46.

[11] FLUAD YA,AANEI C. Revisiting the hallmarks of canc-
er[J]. Am J Cancer Res,2017,7(5):1016-1036.

[12] VAZQUEZ A,KAMPHORST J J, MARKERT E K, et
al. Cancer metabolism at a glance[J]. ] Cell Sci.2016,129
(18):3367-3373.

[13] LUO Z,EICHINGER K M,ZHANG A, et al. Targeting
cancer metabolic pathways for improving chemotherapy
and immunotherapy[J]. Cancer Lett,2023,575:216396.

[14] FAKHRI S, KHODAMORADY M., NASERI M, et al.
The ameliorating effects of anthocyanins on the cross-
linked signaling pathways of cancer dysregulated metabo-
lism[J]. Pharmacol Res,2020,159:104895.

[15] YANG X,ZHAO H, YANG J,et al. MiR-150-5p regu-
lates melanoma proliferation, invasion and metastasis via
SIX1-mediated Warburg effect[ J ]. Biochem Biophys Res
Commun,2019,515(1) :85-91.

[16] LIN Y.QI Y.JIANG M. et al. Lactic acid-induced M2-
like macrophages facilitate tumor cell migration and inva-
sion via the GPNMB/CD44 axis in oral squamous cell
carcinomal J |. Int Immunopharmacol, 2023, 124 (Pt B):
110972. CRFHH5 1197 3D



I ESE G0 K 2024 425 A% 21 5% 9 M

Lab Med Clin, May 2024, Vol. 21,No. 9

« 1197 -

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

by enhancing the quality of medical care and establishing
a learning health-care system [ J]. Lancet, 2015, 386
(10002) :1493-1505.

SOEHNLEIN O, LIBBY P. Targeting inflammation in
atherosclerosis: from experimental insights to the clinic
[J]. Nat Rev Drug Discov,2021,20(8) :589-610.

BACK M, YURDAGUL A, TABAS I,et al. Inflammation
and its resolution in atherosclerosis: mediators and thera-
peutic opportunities [ J ]. Nat Rev Cardiol, 2019, 16 (7):
389-406.

HUNJADI M,LAMINA C,KAHLER P,et al. HDL cho-
lesterol efflux capacity is inversely associated with sub-
clinical cardiovascular risk markers in young adults: the
cardiovascular risk in young finns study[J]. Sci Rep,
2020,10(1) :19223.

FERAE ZR M NG, FAAL AN MY/ v % RN B T LU A A
JH/ bk B0 M LB 5 Al ST Be4h i B0 WLASE S8 K oet AR 30
ik i 78 7= o R BE A OC FR B ST L0 ). 92 O i i 1 A7 9 2%
#%,2018,26(10) :18-23.

T MERFR R R B IT R A S R (R ED
ABBEE 2 0 ML R 2 0 2, 55 B R B iR 4R
(2018 4T RO LI 1. v 0 1 A4 2% 352019, 24 (1) : 24-
56.

KNUUTTI J, WIJNS W, SARASTE A, et al. 2019 ESC
Guidelines for the diagnosis and management of chronic
coronary syndromes[ J |. Eur Heart J,2020,41(3):407-
4717.

KANBAY M, SOLAK Y, UNAL H U, et al. Monocyte
count/HDL cholesterol ratio and cardiovascular events in
patients with chronic kidney disease[ J]. Int Urol Neph-
rol,2014,46(8) :1619-1625.

VILLANUEVA D LL E,TIONGSON M D,RAMOS ] D,
et al. Monocyte to high-density lipoprotein ratio (MHR)
as a predictor of mortality and major adverse cardiovascu-
lar events (MACE) among ST elevation myocardial in-
farction (STEMI) patients undergoing primary percuta-
neous coronary intervention: a Meta-analysis[ J]. Lipids

Health Dis,2020,19(1):55.

[17]

[18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

BOCH T SR e o B TR LA S R R
JIEE 95 19 AH G R B 9 [T ). I IR B BIE 96 2% 7, 2019, 19
(12):891-894.

i 5, AR ML, B % NLR.PLR.MHR 5 31 3} ik 3 k¢
WAL C R AT FE LT ], A 30 B2 % 5 I K, 2023, 20 (13)
1841-1845.

ZFE . iR 5 £ MHR X EUR P& I R E =
IS JSE ity 50 00 4 L0 ). AG 38 5 2% 5 KL 2022, 19 (19)
2593-2595.

A HAR  F5MEIA . B AN ML 5 % T A A 1 L (T
Al T AR R AR RO 8 M T e AR B Dk o 72 B4 A0 B AE 5T
(0 S i Jl 1 A5 5 A &5 £ 2023, 31(4) : 20-25.

KUNDI H,KIZILTUNC E,CETIN M,et al. Association
of monocyte/ HDL-C ratio with SYNTAX scores in pa-
tients with stable coronary artery disease[ ]J]. Herz,2016,
41(6) :523-529.

T, R PP A2 % LDL-C KO TR 3 10 48 246 I 2
HR AN/ HDL-C {8 -5 56 IR 21 ik s 72 i 399 B35 1o 6
ZLJ]. R EEAE A% 5 2020, 36 (7) : 1255-1260.
PR AA - ¢ [ k. MHR  MLR 7 O (i 6 955 KU BFA g
MAELT . O RR A PR 27 4 i, 2021,30(1) 1 15-18.

ZEBI ik SCHL L SRR Y1, % MHR B03% GRACE 343 %
NSTEMI & # PCI AR J5 3 2.0 ik i 48 A B £ (% 7500
WAL, IR BRSBTS, 2023,32(9) :1549-1554,

LIU H.LIU K, PEI L, et al. Monocyte-to-high-density
lipoprotein ratio predicts the outcome of acute ischemic
stroke[ J]. ] Atheroscler Thromb,2020,27(9):959-968.
SAROV-BLAT L.KISS R S.HAIDAR B.,et al. Predomi-
nance of a proinflammatory phenotype in monocyte-de-
rived macrophages from subjects with low plasma HDL-
cholesterol[ ] ]. Arterioscler Thromb Vasc Biol, 2007, 27
(5):1115-1122.

JIA C,ANDERSON ] L. C,GRUPPEN E G,et al. High-
density lipoprotein anti-inflammatory capacity and inci-
dent cardiovascular events [ J ]. Circulation, 2021, 143
(20):1935-1945.

Gl R H #1.2023-12-12 18 H 1 :2024-03-10)

CEH255 1190 3O

[17]

(18]

XIA L,OYANG L,LIN J,et al. The cancer metabolic re-
programming and immune response [ J ]. Mol Cancer,
2021,20(1) :28.

LIU S,ZHAO H.,HU Y.,et al. Lactate promotes metas-
tasis of normoxic colorectal cancer stem cells through
PGC-lalpha-mediated oxidative phosphorylation[]J]. Cell
Death Dis,2022,13(7):651.

[19] JIN L.GUO Y.CHEN J,et al. Lactate receptor HCARI

regulates cell growth, metastasis and maintenance of

cancer-specific energy metabolism in breast cancer cells

[20]

[21]

[J]. Mol Med Rep,2022,26(2) :268.

WANG K, HUANG W, CHEN R, et al. Di-methylation
of CD147-K234 promotes the progression of NSCLC by
enhancing lactate export[ J]. Cell Metab, 2021, 33 (1):
160-173.

CORTES-CROS M, HEMMERLIN C, FERRETTT S, et
al. M2 isoform of pyruvate kinase is dispensable for
tumor maintenance and growth[J]. Proc Natl Acad Sci U
S A,2013,110(2) :489-494.

(e fs H 1 .2023-10-18 % 1al H ] :2023-12-15)



