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PLA2G4C i p38/MAPK {55 -l I S 2 bifk F Wi {2 it
DLBCL ik Ji (155 Hawf 58

Edcde, KA, R (FRHTHE—ERIIENE, WIEZE25 066000 )

i E. BW AFAHMEH A2 IV C 20 (phospholipase A2 group IV C, PLA2G4C) f£3R% MK B ok €5 (diffuse
large B-cell lymphoma, DLBCL ) ¥ 694F A & 27T 4L IR T ALkl FiE  i@id £JZ ¥pidik ( Western blot) # PLA2G4C
JE DLBCL 28 2% w2 o, 1 04 3k, M PLA2GAC it & ik R sk & % 49 DLBCL 40 e % , J& /A B %47 %) ) & ( Chloroquine,
CQ) 2 p38 #74) A SB203580 4b 22 2w fitL 24h, 5% if £ F R A B4k R 8 (qRT-PCR ) #M PLA2GAC 4% $ 2 % ; Western
blot #: PLA2G4C & &, &K AEMXES [MEMXHZEG 144 3- 11 / | (microtubule-associated protein 1 light
chain3- 1/ I, MAP1LC3 I / I ), Beclinl, p62, PTEN # 5§ i% & 1 (PTEN induced putative kinase 1, PINKI )
#= Parkin], p38/ 22 %L R 7% % & L ( mitogen activated protein kinases, MAPK ) il %48 % %& & [ #F B2 1L p38/MAPK
( phosphorylated-p38/MAPK, p-p38/MAPK ) ] & iAK-F; CCK-8 . Transwell 5555 Ao it X, 2 i R 55 il 4m FL 38 7,
BERATIRS, - T HMEFHBBRERAED, Y PLA2GAC s RAK AP 9E £ K R LK ALy Hoh, &
£ DLBCL #F#HEBLULR P PLA2GAC H O AR R H S TR UM ARSI (3471042 vs 1.01+0.02) , £7+
AH % FEL (=-37.002, P<0.001) ; DLBCL @& F PLA2GAC A K+ 2 E & TFTAMRCTH@mptmin i B
kg amie R, 25 BA%HFEL (F=73.771, P<0.001) ., 3% PLA2G4C 2% Mk DLBCL %0 fiei& hAeiz 248 7,
HFmMPAT (=6.909 ~ 11.390) ; i &k PLA2G4C B4R 5240k (1=2.392~19.778 ) , ZFEA %+ FEL (H
P<0.001) , Hit %k PLA2G4C B ¥4t &R argay X A, M CQ & SB203580 4L 32 W] 5T B 3-i% # PLA2G4C it & ik
*f DLBCL 0 ffL & 4 AT A B btk a9 4E R . KRR R E 3 27, UK PLA2GAC 235374 A5 A3 4R AR W AP 8 &
KRB ASEMEEG KL, 2ZFEA%ITFEL (=13.816 ~ 25926, 3 P<0.001) . #if PLA2G4C {£ DLBCL
WoEGA 23 LR, AL p38/MAPK 15 5 il 369 kAR A v, PRI IR MG s AR £, APk G BB 1,
%5 DLBCL #¥9 X A % &,
FHEIR]: RISMER B AUAEMK U BREARES A2 IV C 41; ZRRifRH W ; p38/MAPK {5518
FE4 S R446.8 XEIFE: A XEHRS: 1671-7414(2024)06-061-06
do0i:10.3969/j.issn.1671-7414.2024.06.010

Experimental Study on the Mechanism of Mitochondrial Autophagy Promoted
DLBCL Progression Mediated by PLLA2G4C Via p38/MAPK Signaling
Pathway

WANG Jingru, ZHANG Lin, LI Fengmin ( Department of Hematology, the First Hospital of Qinhuangdao,
Hebei Qinhuangdao 066000, China )

Abstract: Objective To investigate the role of phospholipase A2 Group IV C (PLA2G4C) in diffuse large B-cell lymphoma
(DLBCL) and its possible regulatory mechanism. Methods The protein expression of PLA2G4C in DLBCL tissues and cells
was detected by Western blot. DLBCL cell lines with PLA2G4C overexpression or knockdown expression were constructed, and
the cells were treated with autophagy inhibitor Chloroquine (CQ) or p38 inhibitor SB203580 for 24 h. Quantitative real time
polymerase chain reaction (QRT-PCR) was used to detect the transfection efficiency of PLA2G4C; Western blot analysis was
performed to detect the expression levels of PLA2G4C protein, mitochondrial autophagy related protein [microtubule-associated
protein 1 light chain 3- I / T (LC3 Il / I ), Beclinl, p62, PTEN induced putative kinase 1 (PINK1) and Parkin] and p38/
mitogen activated protein kinases (MAPK) pathway-related protein [Phosphorylated p38/MAPK(p-p38/MAPK)]; Cell
proliferation, invasion and apoptosis were detected with CCKS, Transwell assay and the flow cytometry, respectively. The effects
of PLA2GA4C on tumor growth and mitochondrial autophagy in nude mice were further established. Results The PLA2G4C
protein expression in lymphoma tissues of DLBCL patients was significantly higher than that in lymph nodes with reactive
hyperplasia (3.47 +0.42 vs 1.01 £0.02), and the difference was statistically significant(r= —-37.002, P<0.001). The PLA2G4C
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protein level in DLBCL cells was significantly higher than that in human lymphoblast-like cell lines and B-cell lymphoma cell
lines, and the difference was statistically significant (F=73.771, P<0.001). Silencing PLA2G4C significantly decreased the
viability and invasion ability of DLBCL cells, and induced apoptosis, with statistical significance (=6.909~11.390),
Overexpression of PLA2G4C gave the opposite result (/=2.392~19.778 ) , and the differences were statistically significant(all
P<0.001). PLA2GA4C overexpression significantly promoted the occurrence of mitochondrial autophagy, while CQ or SB203580
treatment could significantly reverse the effects of PLA2G4C overexpression on the biological behavior of DLBCL cells and
mitochondrial autophagy. In vivo nude mice experiments showed that PLA2G4C knockdown significantly inhibited tumor growth
and mitochondrial autophagy related protein expression in transplanted nude mice, and the differences were statistically
significant (+=13.816 ~ 25.926, all P<0.001).Conclusion PLA2G4C is up-regulated in DLBCL, which may promote tumor cell
proliferation and invasion, inhibit cell apoptosis, and participate in the occurrence and development of DLBCL by promoting
mitochondrial autophagy mediated by p38/MAPK signaling pathway.
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VR 18 PE R B A A ik I R (diffuse large B-cell

lymphoma, DLBCL ) 2 f5 & UL (1) 28 A1 42 ik 9%

( non-Hodgkin lymphoma, NHL) , #j i 43k NHL
9 B 1Y) 30%, 17T R [ &5 R 24 5 NHL (1 50%",
H il DLBCL [HH: & B 5 ok (R 281, 2301z
K. #dE s DLBCL & A & J 1) 78 76 3 7 ML
HAERIERE X, I, Zpifk A EE R 50
M PR . FEAE AR 0 S5 I PR & s #L
Tl A O O B 9% 05 H 2552 2 06T, A 4ok ik H
WG 2 5 AT A 3 A ) I ML o) 2 30 A 2 R 227 4
B LRRAAR AT 2 45 £ 1A T 20 i P B R s B
WilgHE A2 IV C 4 ( phospholipase A2 group IV C,
PLA2G4C ) i TP B AR AR, BRBEAS B A2
(PLA2) TfTESN, i HA F Bk s A ek s b ),
Mt PLA2GAC FI| FAE4: PR ( arachidonic acid,
AA) R ARS8 7, BEA: OLSEN 45 ¥ 4fiH,
PLA2G4C HAY A S50 JEPR FIT T S50 J5 PR s 2 4
Wt BB E T KB, Al e fe g, I
e T30 8 3 AR5 BRI 7 1008 e T A b s
1. NANASHIMA % PV 4f7 i, Ui 2k PLA2G4C 7]
W K LR A T . B
F 55 H A B0 PLA2 W] LAAE Sk Az 9y 0 bR 81 g ik
Ji&, SR PLA2G4C 7 DLBCL HHIVEH M ANTE 28 .
PR A I 30 3 A 74 7 DLBCL 20 il , Wi
S3M1 T PLA2GAC X%F DLBCL 40 il 4= W 2447 M i 5%
Wi, RV A T SRR RS MR /N B i — 2B I0AIE
PLA2GAC 45 DLBCL gk RE 1R -
1 MREFE
1.1 Az g O®EF 20224 1 H ~ 2023 410
H 7% 5 5T A — R BE ISR Y 40 7] DLBCL 8 % itk
ELJR A SR AR AT AR 9T, 5 W 4 TR 30 40 3] )2 g
PEIG AL R LSS L SR A X I, A bR AR 343
kBRI TI2W, RO WAL R EE
9 B2 R IEA TN . AR BE R B 22 B3 S AR AT
58 (fit%5: 2021-2016) , IF 5B HE L HEE%E

T TG R A5 @M L 1 40 A e 35 A5 Ak B R
20 B L 40 Ml 22 (CCRF-SD) . B 21 i ik £ 97 41 iy
% (DOHH2) #1 DLBCL 41 Ms % (OCI-LY10,
HBL-1 f1 TMDS ) , i 4 R4 Rk EE 7
%1 (short tandem repeat, STR) %%, @M IG %5
FeEESL S S R T SE 24 1 4 JEIS CSTBL/6 LR,
SFEFEFETE SPF M4, WAL 18°C ~ 20°C, {WJE
40% ~ 60%, 12h BIREZE MR, gt
F R 50K S s HVFaTiES: SYXK
(B ) 2020-005.
12 B L5EF RPMI-1640 ¥ 520 . T4 i
(FBS) } Trizol i ] ( 3£ [# Life Technologies 7
Al ) s d 5L YLk F) Lipofectamine 3000™ ( 5 [
Invitrogen /A 7 ); PrimeScript [ #% 5417 & ( TaKaRa
v F) ) 5 SYBR Green %5 & PCR A & (&
¥ QIAGEN 2\ #] ) ; RIPA %! f#% 2% wh i, BCA &
HE R & (LA RAEYHEARAIRAF) ;
G E QKL I 25 H—$T (Abcam 24 H] ) 5 AR TT
Bk ) £ -8 (CCK-8) Fll FITC-Annexin V i 7] &
( H A Dojindo, Kumamoto 23 & ) ; PLA2G4C /)
T3 shRNA J¥ 41| (sh-PLA2G4C ) Fil iz 3 ik # 1K
(PLA2G4C ) i _LifgA:y) TRERHE A FRA 7 i 45 5
ST %6 )t 5 PCR X ( #8 [ Eppendorf /A2 7] ) ;
Thermo Varioskan™ LUX £ Ifj fig fiff 5 X ( 3£ H
Thermo Fisher Scientific /A 5] ) ; HIEElICRSE (£
[ BioRad A7) ) 5 BERML /T &S0 ( Bio-Imaging
Systems A ] )
13 Fik
1.3.1  ZHMERE M4l HE 10 g/dl I 4 i 19
RPMI-1640 1% 5% W 1E 37 °C, 5% (v/v) B CO, %
FRPRESR. 2 ~ 3 KES RIS, M
Al A IR E] 70% A, 5 B8 Lipofectamine 3000
VLB AT A M A Y, 48h J5 2R AT 50 pmol/L H
W 410 1 7] 42 ( Chloroquine, CQ) B p38 411 il 71
(SB203580 ) AkZZAbFEANNI 24 ho AffI5T4H: 25 H
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X HEZH ( Control 4, ANEULATALEE ) , sh-NC 4 (%%
YLBAPEXT B NC-shRNA J¥41 ) , sh-PLA2G4C 41 (%%
Y PLA2G4C /N T4 ShRNA 551 ) , Vector 41 ( #%
Yu PLA2GAC if 23525 44k ) , PLA2G4AC 41 ( #%
YL PLA2GAC i %A # /K ) , PLA2G4C+SB203580
4 (L PLA2GAC 1 Fik 8k +p38 15 ) |
PLA2G4C+CQ 4 ( #:#EYL PLA2GAC 13 Fih 40k +
H BRI )

1.3.2 gRT-PCR ¥l PLA2G4C 3 F2 ik AT ER R
f#FH Trizol FEHURFMZHZUMANME) B RNA, i
B spR) &0FF RNA i 5% 5% ¢cDNA, F| 1] SYBR
Green #f 17 PCR ¥ ##, Jz [ 2% #4: 95 °C 3min,
95°C 60s, 72°C 30s, Ht:40 NPEH. 5197 5.
PLA2G4C 1F [7] 5| #) 5°-ACCGTACTCTCTCTTCAC
GG-3", L[5 4) 5°-GAATGCTGTCGGTGGATGT
C-3’; N2 GAPDH IE[15|¥) 5’-CTCAGCAGCGAC
TGCCT-3’, [ 5|4 5°-AATCGCAAATTGCGTTCG
TC-3" SRHH 2748 T4 H AL U k7K
1.3.3  Wester blot ¥ {il] PLA2G4C, LC3 II / I, Becl-
inl, p62, PINKI, Parkin, p38/MAPK & [ % ik:
i RIPA Z2 P4 ICE A H, BCA IR &l 4
FI v . BUEE (A RE Sh 4T SDS-PAGE 7 B8 M, #%
R %] PVDF I I, B Sg/dl I AG 4= 1% 2 i ) 4]
1h, IARFNEE HHESE—P0, 4CFE®. WH
FH TBST YEME =K, WA —Pi, ZH FHF 1h, R
FH ECL il S 7E 8 i UG R e B il #iAk, If
JH Image J #4478 250 IR BEAE 04T -

1.3.4  CCK-8 5 4B TG 1. FFAfLs 5 x 10°
A /LI R R 96 LA, 4rSBIFESSE R 72h )5,
10 w1 /Y CCK-8 M AR fLHr, 37°CakZLss
752 h, SR (B ASCI HE 450 nim &b 1) 5655 B {1 4
fH) .

1.3.5 Transwell Jl5E 4HAELIRZRAE 1 . B AR T
200 Wl T IMIERFR P, A Transwell FZEH,
fEFEIA FBS (3555, 55824 h )5, XF
FP AT 4g/dl Z R PR, 4SS5
Yutt, BEHLIEI S N PLEFA IR, A2 B0 N T
1.3.6 3t =X 40 it A4S U 40 B 9% T2 >R ] Annexin
V-FITC 4 ff 3 T s I3 500 6 R A7 00 2 o s 240 i
WARE 2 x 10° MM AR LB, 72h 5
B EEAIM, 70ml/dl A LB E . BEINA 2
w1 RNase A JERAE 37°C FIFE 30 min, JEINA
10 w1 Annexin V-FITC 12 w1 PLEE W, =ik
TEDEIFE 30 min, JRECAHAAGTE AT T

137 SAESAEAL R EE T . B 24 L C57BL/6 #R
SUBE AL 43 A sh-NC 41 F1 sh-PLA2G4C 4, #4112
H, 23 5108 ] NC-shRNA #i1 sh-PLA2GA4C %% 3t 11y
DLBCL 4 ifl j2 ST AR ERIA N . 4 3 KIPAE—
R MR A KA AR, FL2 A 28 K Jm X B S 27 SR AL
DR B N B 2 AR R AR N o, B B A
HAIATI IR . SRR IT L AR B h W 28 R &
HEAERT
1.4 %t 554 ] GraphPad Prism 7.0 $E77%%
PEaT Ak, {3 ] SPSS.22.0 HEAT S 2R 40 b, B d
DI + B2 (X+s) o, Pidlap 2 540k
MR Student-¢ K555, 2241 ] 22 S4Bk
R 5 25500, A A — 2D WG L AR H LSD 46 56
i £H ZURIVRR 418 1 5 4 20 25 53 LU SR BCX £ A6
P<0.05 NESHAGIHE L,
2 H#R
2.1 PLA2G4C 7& DLBCL %8 %% f= 20 B P R £ W
JL Western blot £l i 7, DLBCL 75 ik L8 41
41 (3.47+0.42) " PLA2GAC /K BES TR
PEVERS AR ELEEH LY (1.01£0.02) , ZREASR
P2 X (= -37.002, P<0.001) . 5 A B2
JfIAE 21 il CCRF-SD (1.01 £0.03) AL, B 4Ltk
[ 9% 41 ffd %2 DOHH2 (1.82+0.14 ) F1 DLBCL 4fi jitY
% OCI-LY10 (2.47£0.13) , HBL-1 (2.65+0.21)
M TMDS (3.15+0.24) ' PLA2G4C & 11 /K °F &
Fm, ZRBEAGIFE X (25.948~15.714,
¥ P<0.001) ; Ak EFBHASEIT¥E X
(F=73.771, P<0.001) , M1k TMDS8 4 it 7t 5
AN, BURZESCEGBERE TMDS A T 5E o
2.2 Ak PLA2GA4C 47 #) DLBCL 48 it 3% 7 A= 12
. #Hrme AT WLFE 1. qRT-PCR F5 R BR,
5j Control 41 1 sh-NC 41 AH L., @ik PLA2G4C %
k4] PLA2GAC ik It EFEL (=6.509, 6.608) ;
£j Control 41 Fll Vector £ #H It., #F 3% ik PLA2G4C
41 PLA2G4C ik i T (1/=20.909, 20.712) ,
ZR ARG E L (35 P<0.001) , FWH KoL
i %% 3K PLA2GAC 4l Jifd 7 A4 3 i M), CCK-8 7%,
Transwell 13 =40 AR KGN 75, @K PLA2G4C
BT TMDS 4l a3 ) (=7.072, 7.192) Flfz
7Ef871 (1=6.948, 6.909 ) , fEIEANALIAT (£=11.390,
11.348 ) ; 151Kk PLA2GAC W15 5] 5 2 AH 2 1Y 45
H(1=19.658, 19.778; 6.629, 6.231; 2.413, 2.392) ,
2GR (3 P<0.001) .
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x1 R EE R iE PLA2G4C X DLBCL #HpiEsE., 22, FHTHIEE (x+s)
TiH Control 41 sh-NC 41 sh-PLA2GAC 41 Veetor 41 PLA2GAC 41 F P
PLA2G4C mRNA 1.00£0.01 1.01+0.02 0.34+0.09 1.02£0.03 3.12£0.26 218214 <0.001
HEFRIE ) (AfH) 1.01 £0.02 1.02+0.03 0.42+0.12 1.00 £0.02 2.65+0.19 202.089 <0.001
REES (%) 4033 +3.07 4023 £321 22.51£2.76 4135+2.98 5733 +3.62 46.188 <0.001
TR (%) 7.08 +1.49 7.14+1.63 2341257 7.05+1.54 3.62+125 59.685 <0.001

23 U4k PLA2GAC #74) DLBCL %1 JL 69 & 44k B
v DL 2. Western blot 25 £ 2 7k, 5 Control 4
1 sh-NC ZHAH L # % PLA2GAC 35 PR AR T 40 jifa v
LC3 1T/ [ LR (=14.222, 13.784) Al Beclinl
H ik (10086, 9915) , {2 p62 £k

(=21.928, 21.666) , =R EAHF G I ¥ L (¥
P<0.001) ; [AlWFA& B, @K PLA2GAC g 35 410 i
PINKI (#=11.552, 10.922, #j P<0.001 ) FI Parkin %
M (£9.435, 9.592, ¥J P<0.001) 7EZRRIARNIEREE .

2 BEIK PLA2G4C Xf DLBCL #iféktiik BEEAXE M (x+5)
L] Control 4 sh-NC 4 sh-PLA2G4C # F P
Le3 1/ THZR (%) 1.01£0.02 0.99 £ 0.03 0.36.£0.09 130.819 <0.001
Beclinl &1 1.01£0.03 1.00 £ 0.01 042+0.12 66.682 <0.001
p62 & 1.00£0.01 1.02£0.02 2.67+0.16 316.770 <0.001
PINK1 & [ 1.01£0.01 0.98 £ 0.01 0.46 £0.10 84.382 <0.001
Parkin & [ 1.00 +0.02 1.01£0.03 040£0.13 60.346 <0.001

2.4 PLA2G4C i it #% 1 p38/MAPK i % 4%
DLBCL @@ fo & 44k B e W3 3., Western blot 4%
RN, 5 Vector 41AHL, i #ik PLA2GAC 3
FH# PLA2GAC LC3 1T / 1 FEH HR M Beclinl EH
K-, fiEiE P38/MAPK Bk, FFAIK p62 /K,
SHEAGHFE X (=12.785, 12.710, 12.633,
12.473, 8.779, ¥ P<0.001) ; 5 PLA2G4C 4 #

o, JEFE YL p38 #I 77 (SB203580 ) Ff & B I 417
il PLA2G4C %35 7/KF (=0.304, P>0.05) , {H
2 [ AIL p38/MAPK B iR £k /K F-, #d LC3 1T/ 1
M L R Al Beclinl 5 1 3% 15, 1 #F p62 & 1
# 3k (r=9.071, 10.491, 10.106, 7.875, #
P<0.001) , %5 T PLA2GAC 33 iK1 S 4 ki iA
H %

=3 PLA2G4C {842 p38/MAPK Xk fifk BRI ZNE (x+5)
S| Vector 1 PLA2GAC 4 PLA2GAC+ SB203580 4 F P
PLA2G4C mRNA 1.02+0.03 3.12£026 3.07+023 106.446 <0.001
p-p38/MAPK 2 [ 101002 343£031 1674027 83.143 <0.001
LC3 I/ THR (%) 1.00+0.03 289025 133+0.19 92.180 <0.001
Beclinl 11 1.010.01 3.06+0.28 142020 89.370 <0.001
p62 1 1.02+0.01 0.34%0.10 0.95+0.13 46.633 <0.001

2.5 PLA2GAC i@ i R it £ ik B %423t DLBCL 4
¥ stifeiz e, IRl W3R 4. Western blot
AR BN, 5 PLA2GAC i Rk gAMbk, CQ AbHLE
FAMHI LC3 1/ T & LA Beclinl 2 /K, Tt
i p62 HRIKF, ZRHAGITFEX (11377,

10.907, 7.262, ¥ P <0.001) . AL, CQ 4b¥
i ZE RN MG A ) AR 2R T, 1 A T,
HIGIH T PLA2G4C i ik X% DLBCL i A= 1 70
BN (=11.407, 10.439, 2.705, ¥ P<0.05) .

x4 PLA2GAC V=2 HI{k B X DLBCL pIEsE. 222, AT (x+s5)
WiH Vector 41 PLA2GAC 41 PLA2GAC+CO 4 F P

LC3 T/ THAR (%) 1.00+0.03 2.89+0.25" 123£0.18 99.905 <0.001
Beclinl %14 1.01£0.01 3.06+028 1294020 93.846 <0.001
p62 1 1.02+0.01 0.34%0.10° 0.93+0.14 41343 <0.001
WEAEE ) (AfH) 1.01£0.02 265+0.19° 131£0.16 110512 <0.001
e (%) 4135298 5733+3.62° 29.75 +3.07 54.947 <0.001
T (%) 7.05+1.54 3624125 6.68 = 1.35 5.541 <0.05

"5 Vector ZHALL, =12.953, 12.633, 8.370, 13.961, 6.049, 3.033, ¥ P<0.05.
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2.6 K PLA2GAC 47 4147 R 4R W AT 98 £ K & &
Bk A WK S, S5SRER, MK PLA2G4AC %
TN ZH BR B PN IR AR R I o R AL, =R A
BGiFE L (¥ P<0.001) ; AT, R
PLA2G4C . EFFEAR T # R 4141 PLA2G4C & H
K. AMEMELC3 T/ 1 % 1 % & Beclinl
MPINKI HHEL, ZREAGITFEL (Y
P<0.001) .
RS BUR PLA2GAC 3R R K R PhE A K K 2l
EERZME (x+s5)
il sh-NC4  sh-PLA2G4CH ¢ P
[ AR (mm')  687.42+42.16 367.68+33.67 20528 <0.001

P dEa (mg)  453.69+38.59 20644+3049 17415 <0.001
PLA2GAC /KF 101£002 0402012 17369 <0.001
LC3 T/ THAR (%) 102003 031£009 25926 <0.001
Beclinl &1 100£0.02 0422013 15276 <0.001
PINK1 %11 101001 049010 13816 <0.001

3 i

DLBCL &t 3 WLk LR 2R, Hi 9Kk R-CHOP
(R ZH AP0 - R R R, KB, Ke
Py ) i FRUEALS T AT DUSE K B AR, (B4
It 30% YR ISR & K s Ay r i 2y U R
5% REUS L = DLBCL £ B AR A A7 3R (1 A Wy ¥0 AR
ol F B IR YT 25 R I DR 2 A PRI N BB 7E JE
BERYAESS o

VAR HilE , PLA2GAC 5 g 11 & A= iF e
UM, 17 FR h PLA2GAC #E1E Ay g
HH T Fi2W U 258 PLA2G4AC Rk 5
HHURAHSE, HoaTE A 113945 i s AR BG
I7 e U A W bn ) s FLIE B PLA2G4C
Bl 4l T -« B IG s 3R A2 & 1R RE
A7 SN 2 R D O e wb Y 1 R T
PLA2GAC 1| ki Fik R e i eg 1 Je rh iy il B 2 A
AW K, DUER PLA2GAC B 5410  DLBCL 4
Mo sE R 28, fEEAnuiT; RN &
B, R PLA2GAC ik 35 10 i B AL e 4t RUIAC Iy
bR A= K, X ST HGE 9 PLA2GAC 78 HoAth )88
R VR A —2K .

LRRIR A R — bl AR SF R R,
1K D RE S TR SR A ) [ W R EA TR, R
PEHBTEBRE AT U LRtk A WA T LR AT R TE
Vil i RIS EEEH, U RIMIE LS .
sk . RAE AN T LRtk A ki &S
BUZMERRR BT R, AE B0 AR U & 5
BRSO ABFSE R, PLA2GAC i k{2 it
T DLBCL 4B hifk A WA SR I #iE, S5 T

F AR S (CQ) AbEE, [ WEA G 1 Kk
WA, I 355455 T PLA2GAC 1t ¢34 % DLBCL
YHRAE ) 2FA T B SR, A R T AR 2R S B
YU T RGN, WIS, SRR 7 Az AR R A
LRRIR [ A (5l B2 S A e Y,
GPR176 38145 G 1 GNAS AHEAE FMH 25 B
FE AN LR A v, R s B e e T R
Min2 B4R S AR 250 /0 I sh AR B W T 75 1)
PINK 1/Mfn2/Parkin & &5 HIE L, S BOZ P Z ki
AT ROS FLE, #5m = BAVEFLAR S ANAE IS J1, 12
VEbR e Uy (il R B AR e vRy T AT A i 40 A Lk
LA 1 I 5 FHT 200 B s 200 AR ) 1 28 B LR A5 S 0 200
FET R, SRk U0 AR RS RS Bk
B —3, ESE PLA2GAC 3 5o 1845 40 i 22 ki iAk
W, 25 DLBCL &R,

22 24 )5 P0G B P (p38/MAPK) 5 5
B T ATz AN ERAE S, A R
AN ) 04 A= 0 25007 ) Al 3 2 R g, B A AR R
R INE I T . ROk R 22 Y IR i 3R B, p3s/
MAPK 15 5 2Bk 6 K Bk 9% i DL A9 45 A= 9 )
A U R RS X VR w1 P
X BF 9% Al % 38, LncRNA AC245100.4 3@ 2 8 15
PAR2 1 ¥ 7% p38-MAPK 18 % 11 ¥ Aif 51 B 4 40
it 3% 58 A1 AT B 25 S100A8/A9 i o ¥4 55 Akt I
p38/MAPK i % fie i1 £ 45 i IR 41 B g6 19 1T % F1 {2
78 B, WM i p38/MAPK {5 5 % I 15 9 I
DRI SRR B H S, AR A N 22 R A TG 1
5 T 485 )V P 24 L ) B 45 s R 1 A 5 ) 24 L O
T2 P SIESE p38/MAPK & A 1 Ay 88 i 36 97 1Y T 78
TRITHR S ARWFIERST PLA2GAC J& 15 0] 3 o P 45
p38/MAPK i % & AEH, KMl Kk PLA2G4C
PTG p38/MAPK i %, {2 #F DLBCL 41 Jid £k # {4
FI W, 4 DLBCL 4 4= 9 8 ) i3 97 41k 17 5 1 J&
B SRMIMIE R R R ZRZRN . 28 %R 1R
WS, HAAENHIE 4, PLA2GAC & 5
DLBCL &Mt R 7 FALHIA 75— 2055 04T

Zi ik, PLA2GAC {1 Ay i 5 PR n] g o 2
#F p38/MAPK i f A T b (4 F I, A 2 Py 44
MOBEsEFIfZ 2%, MEIg0EdET, 25 DLBCL Mk
R,

S0k
[1] SMITH S M, PASQUALUCCI L. Introduction to
series: diffuse large B-cell lymphomal[J]. Seminars in

Hematology, 2023, 60(5): 251-254.

[2] HILTON L K, SCOTT D W, MORIN R D. Biological
heterogeneity in diffuse large B-cell lymphomallJ].

Seminars in Hematology, 2023, 60(5): 267-276.
[3] LU Yingying, LI Zhijia, ZHANG Shuanggqian, et al.



66 PO B2 539 %

ol 2024411 A T Mod Lab Med, Vol. 39, No. 6, Nov. 2024

Cellular mitophagy: mechanism, roles in diseases
and small molecule pharmacological regulation[J].
Theranostics, 2023, 13(2): 736-766.

[4] NAKAHARA'Y, MITSUI J, DATE H, et al. Genome-
wide association study identifies a new susceptibility
locus in PLA2G4C for multiple system atrophy[J].
medRxiv[Preprint], 2023.doi:10.1101/2023.05.02.23289328.

[5] PENG Zhangxiao, CHANG Yanxin, FAN Jianhui, et
al. Phospholipase A2 superfamily in cancer[J]. Cancer
Letters, 2021, 497: 165-177.

[6] WARD K E, SENGUPTA R, ROPA J P, et al. The
cytosolic phospholipase A2 @ N-terminal C2 domain
binds and oligomerizes on membranes with positive
curvature[J]. Biomolecules, 2020, 10(647): 647.

[77 OH M, JANG S Y, LEE J Y, et al. The lipoprotein-
associated phospholipase A2 inhibitor Darapladib
sensitises cancer cells to ferroptosis by remodelling
lipid metabolism[J]. Nature Communications, 2023,
14(1): 5728.

[8] OLSEN R S, ANDERSSON R E, ZAR N, et al.
Prognostic significance of PLA2G4C gene
polymorphism in patients with stage II colorectal
cancer[J]. Acta Oncologica, 2016, 55(4): 474-479.

[97 NANASHIMA N, YAMADA T, SHIMIZU T, et al.
Deletion of phospholipase A2 group IVC induces
apoptosis in rat mammary tumour cells by the nuclear
factor- k B/lipocalin 2 pathway[J]. Biochemical
Journal, 2015, 469(2): 315-324.

[10] WANG Yunju, CHANG Songbin, WANG CY, et al. The
selective lipoprotein-associated phospholipase A2 inhibitor
darapladib triggers irreversible actions on glioma cell
apoptosis and mitochondrial dysfunction[J]. Toxicology
and Applied Pharmacology, 2020, 402: 115133.

[11] LIM S C, LEE T B, KANG B S, et al. Extracellular
acidity-mediated expression of cPLA2 vy confers
resistance in gastric cancer cells[J]. Anticancer
Research, 2021, 41(1): 211-218.

[12] BREE , sAGH , tmaite. RiBHER B 40k L
141 7h miR-448 Fil KDM2B 7K 23k K I R 5L
[J]. BURA R B2 242438, 2022, 37(4): 128-133.
CHEN Siyan, ZHANG Lingli, YANG Lihua.
Expression levels and clinical significance of miR-
448 and KDM2B in diffuse large B-cell lymphoma
tissues[J]. Journal of Modern Laboratory Medicine,
2022, 37(4): 128-133.

[13] LI Angi, GAO Meng, LIU Bilin, et al. Mitochondrial
autophagy: molecular mechanisms and implications for
cardiovascular disease[J]. Cell Death & Disease, 2022,
13(5): 444.

[14] SMITH A G, MACLEOD KEF. Autophagy, cancer stem

[16]

[18]

(21]

[22]

(24]

cells and drug resistance[J]. Journal of Pathology, 2019,
247(5): 708-718.
PANIGRAHI D P, PRAHARAIJ P P, BHOL C S, et al.
The emerging, multifaceted role of mitophagy in cancer
and cancer therapeutics[J]. Seminars in Cancer Biology,
2020, 66: 45-58.
TR | gkt B LRI 1 A AR 2R £
IR SERE I (], H PRI PR, 2020, 47(5): 255-
259.
HUANG Jifeng, ZHANG Yi, YAN Chen. Research
advances in the role of mitophagy in cancer stem
cells[J]. Chinese Journal of Clinical Oncology, 2020,
47(5): 255-259.
TANG Junwei, PENG Wen, JI Jiangzhou, et al.
GPR176 promotes cancer progression by interacting
with G protein GNAS to restrain cell mitophagy in
colorectal cancer[J]. Advanced Science, 2023, 10(12):
€2205627.
JIANG Ying, KRANTZ S, QIN Xiang, et al. Caveolin-1
controls mitochondrial damage and ROS production by
regulating fission - fusion dynamics and mitophagy[J].
Redox Biology, 2022, 52: 102304.
FENG Ji, ZHOU Jing, WU Yong, et al. Targeting
mitophagy as a novel therapeutic approach in liver
cancer[J]. Autophagy, 2023, 19(7): 2164-2165.
LI Yun, CHEN Hengxing, LU Daning, et al. Mitophagy
is a novel protective mechanism for drug-tolerant
persister (DTP) cancer cells[J]. Autophagy, 2023, 19(9):
2618-2619.
DENNY W A. Inhibitors and activators of the p38
mitogen-activated MAP kinase (MAPK) family as
drugs to treat cancer and inflammation[J]. Current
Cancer Drug Targets, 2022, 22(3): 209-220.
LIU Chi, JIANG Shan, XIE Hui, et al. Long non-
coding RNA AC245100.4 contributes to prostate cancer
migration via regulating PAR2 and activating p38-
MAPK pathway[J]. Medical Oncology, 2022, 39(5): 94.
TANIGAWA K, TSUKAMOTO S, KOMA Y 1, et al.
S100A8/A9 induced by interaction with macrophages
in esophageal squamous cell carcinoma promotes the
migration and invasion of cancer cells via Akt and p38
MAPK pathways[J]. American Journal of Pathology,
2022, 192(3): 536-552.
KWAK A W, LEE J Y, LEE S O, et al. Echinatin
induces reactive Oxygen species-mediated apoptosis
via JNK/p38 MAPK signaling pathway in colorectal
cancer cells[J]. Phytotherapy Research, 2023, 37(2):
563-577.
Ye#s B # : 2024-03-19
& E B #: 2024-04-18

(E#EE 42711
FoxM1 and c-myc in chemoresistance of osteosarcoma
and its mechanism[J]. Chinese Journal of Clinical and
Experimental Pathology, 2023, 39(2): 195-200.

[26] XIE Jindong, ZHANG Junsheng, TIAN Wenwen, et al.
The pan-cancer multi-omics landscape of FOXO family

relevant to clinical outcome and drug resistance[J].
International Journal of Molecular Sciences, 2022,
23(24): 15647.
W EHER: 2023-12-07
EEIEHHA: 2024-04-16



