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WE  rWIBEIRNE PLA2GS J& T HENREG A, B R G — 5,

TES AN AR e A P AT Rk . BEFER W], PLA2GS 21

YRR R A R, TR E RN LA T A AR . AR SCRIZE AR T PLA2GS BSRIR . Z5A451E | A==~ RE AAE
PR IAERT, VISR SR PLA2GS IR, DIVIHREIL T PLA2GS MR FHT AR .

KR PUWBEIRAEPLA2GS, RS, MR, “UERIESN, KR, M

FESES  Q519, Q71

WEE M A, (phospholipase A,, PLA,) J&[i#AY
— BRI, HAEE R AE R H M BERR Y sn-2 fif
MK TR, BB IS LA UM R (arachidonic
acid, AA) TEWNUFE G DB FOigs s fs . Jf 5
B ARG L, PLA R R
N EWEREATR A, PR A (cyclooxygenase,
COX) . &% 4 Mt F 40 i (5, 2R P450 $2 {23 I8
B2, BN ™ A= 45 Ff 48 5E v BT, WG 8 iR &R
(prostaglandins, PGs) . F1 — /s (leukotrienes,
LTs) . IREZEMIMARSE Y . TS5 2R RAE R
I RERIRJE, PLAYE NP S5 R T A
JZ 260 AR, VP22 B ) v R AR b
HITERE’E A, (phospholipase A, group V, PLA2GS5/
sPLA,-V/GV-PLA,) , F|H Pla2g5 % 5 PN RN JE A
B/ BIERT— RBIWTSE, 4875 T PLA2GS i 47
DR AR FRAEBRA=AE AT, IR HAM SR T TIRA
5% .

1 BiAEEEABREE T

TEFLshYI s, PLAHEZ G M 6 Fi AR S A
fiti 40 B¢ : GIV PLA, (i 3% B 55 4 ffi ¥ PLA,,
cPLA,) . GVIPLA, (£5iE{KH#i 14 PLA,, iPLA,) .
GV PLA, (J3WBIPLA,, sPLA,) . PHZH Il /MRE
1k X F 2 Wk K f#% it PLA, (PAF-AHs 5 GVII
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GVIII PLA,) . GXV PLA, (#if1A& PLA,, LPLA,)
M GXVI PLA, (JEJIli PLA,, AdPLA,) ', A&
FA AR W) Re K s PR A . Hop
77 W PLA, (secretory phospholipase A,, sPLA,)
AR 4 7 B M Ca AR R R AL, HA
His-Asp " RKRZE, G 1APERL (1 B, T A,
IIC. ID, IIE, IIF, . V. X, XIIA, XIIB)
(1) B Bk sPLA,-XTIB TofiEfb it 2 4h, HAE
IR HA AR TR

2 PLA2GSHISRIE R & F4F1E

WFFEN BRIV B EEE A, (PLA2GS) Y
FEARYEFTHEAT 1Y BB T o WAL Ca O M
IR A,, HIEHEAF/NR 45 Y ek (Pla2gs)
NK1SYeaik (PLA2GS) b, fE5F 61 PLAs
(Pla2g2a. Pla2g2c. Pla2g5. Pla2g2d. Pla2g2e
Pla2g2f) Wy J& B & v I8 A7 39 Jili PLA,-V
(ChPLA,-V) FikFIENMEAYHRIE *' . PLA2GS J&—
Fic /NI sPLA,, 23 F i 14k, BEEA S
w EMERHLT HARFHF RS (20180101302)C) FiIdph T2
FAERHE TR (2017Q020) HHIIH.

s U RN
Tel: 0431-85619252, E-mail: zyang@jlu.edu.cn
Wik F 391 : 2021-01-04, #2522 H #]: 2021-04-06




2021; 48 (9) ZEEEEE, . S EEEISEEPLA2GSHI Y ThEE R H A& FITF Rt R +1007-

Ca> 45& 38
HiTfik \ HEAbAL L R
\ 1\ A
[B o HDmn - S —
[E——
E
A —_— 5..0—124/C1ﬁﬁi_1$

IIc
R L —
I/11/V/X 11D - 125

H=45 |
(~14~18 ku) 11— D | e C

IF p—HO e— C C

11 50 77 122
X ey HD (S—— C
|—I_|—I
HHEA (90/95 ku)
11 77 11 50 77 122
S - | A
| 0
NP ek I
O
44 130 165 271
(~55 ku) T] s ol | ————— e —————
L N3 5 1 Cifi sk
- 88 167
XISE& XIA  pe—— HD E—
(~20 ku) 99 179

XIB  p— LD m—
Fig. 1 Schematic structure of mammalian sPLA, "3’

E1 FEELESsPLA, S H R E )

AR 1 Ca> 2 4 SRR R . SCREAL A it e
I B B R R T PLA2GS 1 Nk . 0 PLA2GSHIZEHSEINAE
R FITLAY SPLA, 4R S PR R . 4 A 2 C i 2B {H 3.1 PLAst'ﬁ =EEE

IS 6 ik B . HHET PLA2GS Y AR S5 4 i AR RE IR IESE B Z R Y ThRE, W S1%
i, {H Mouchlis 55 ' g7 T H[R] JEAR RS E’F. PLA2G5 B AE i ik — #5741 11 %ﬁéﬁﬁi%ﬁ@ﬁﬁa‘é
PLA, E A HA M ERIET LR H Z B (heparan sulfate proteoglycan,

PLA2GS 7 ELMEAMD . A4 SR A 0 25 S e 2 i | L HSPG) &4, SHRELAR 2RI 455 B A it AH B
P OO = /N e 1 BN R v v 1 U (phosphatidylcholine, PC), Bl AA. AA & 1%
MSEP A RIE . A, BRE/NME AN WA kAWK, OSBRI EAE, g
AN A VA B AR B AN, AEARAEC L2 B AN %1{%7*1—%3@5“5%1?3%51‘5?}? PLA2GS £ 5
N b B2 20 B PLA2GS A7 fir ik . S TUME AASI R A RS — b 5 n e A,
qPCRZ M, WMl PLA,-V 3Rk 5 3L 5h A PLA 0. (cytosolic phospholipase A0, cPLA,a)
PIAREL, 7RO E . B EE s ACH R B S St B Y OCHE W . — Ok, PLA2GS o 1 14
Hb, AFFLEYIH sPLAJEA R TAL, o0 4 ul Al 4 #t ML i ik K cPLAo 9 1 ™. A
BYEDUA 15% 2 . sPLA, B AR BB 4F  PLA2GS 1 31 v (o SRR X 45 4 1 & PC I i i
PEDY, IR HRIMIEARIMAL R, Mk E|XREED  ERMEE L, PLA, B4R Wi
BEARNAY) R, X TR, TEAT Pk AR UL, PLA2GS T T80 (SfK) 1A
POBEEME S L R, AMTE M. A KREM IERER . Flt AR FRAL2A g £ W ), PLA2GS
/NERAI R SR PLA2GS. 1) 2N R g = 2 SR I o 2l 1 S W7 )1
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TR EERAR AN R (AN GERR . AR . TR
VIR EE ) A& AA. 38 1 BALA» 7 I AR He g
X9 fifi PLA,-V (ChPLA,-V) . # 7 i % JIg filf PLA,-
IIA (ChPLA,-1TA) FI X3 i it %5 B i PLA,-1B
(ChPLA-IB) MWiEf#Zh 1%, W58 8L ChPLA,-V
IR HLAT B8 25 5 7K it S e M 1 P i A A R TR 1Y)
IEYIBERRE LT o eSS A 1, PLA2GS fig
i & — K f PC, =4 ¥ 8% IR BE AR 6
(lysophosphatidylcholine, LPC) F1 % & g Wi
2 U R, FEIRDT PLA2GS BYZE YA ThRERT, 1
F & PLA2GS 3l 5t AARTAE —HEe 2R LIAMR IR
I ET AR .

B EWIGE T PLA2GS TE4s i . Atk
P A L R Jurkat P 000595 20 A 45 2SS 240 it ok o
(IR TR . 3 3k IV A S A8 e T e A Ak
MR PR R £ (MS-HRM) 48T, 1E
PLA2GS5 J& 8h X 3 . 1 A A Y CpG Az a5 . 433l
FIFH DNA i AR (5-RZ%-2- M) A
R CBEREIIHI] (MR A) AHIER
B B R 40 i R 51 96 41 i & PC-3. DU-
145 4 Jifg LA K LA 40 i 52 MCF-7, MDA-MB-453
FCal-51 4000, 250 PLA2GS 7 I 4 g v i) 2
TR Z s AL AL 40 DNA H AL fg 8 1 2%
AR LR 31X S-1 (-166 ~ +39 bp)
& PLA2GS 5t f% 3R WL 45 (1) 5 B 5. X PLA2GS
FEIR SN X Sh P o, BIEY CpG AL Az
T SP1. NF-kB. p53. C/EBP-B. c-Jun F/lc-Fos i
Fiff S B S IR TE S ST N, X BELE A0 AT i
X 1t — 25 ] FH 3 36 B 3% DXL 118 25 0 00 i) 5500 9 Y5
PLA2GS 45 5 m i B s
3.2 PLA2GSS&EiEY

lEtEZh . JEZ M (lipopolysaccharide, LPS)
F1Th1 48 ffg R R PR AT LA PLA2GS ik .
{EL R BB 26 P Th2 20 ffd P 7 4 TL-4 AN IL-13 45, U
Xt PLA2GS HAT A RS SR . G LR R
B, PLA2GS J&—Fh Th2/M2 fifi[a] iY sPLA,, IL-4 1]
755 M2 [ 40 i F Th2 40 i P i PLA2GS, {6
93 - i % n] Th2/M2 RS, i 2F Th2 78 4 3238 )2 f
(hnmms ), RIS U85S Th BIGE o v (4™ 5 (1) &
PEEGY) B Th17 RIS (NG5 48) . ke
M, PLA2GS TEAN[A] (1) S 5 Hh A 454 R Bt &
PER 20 S B 42, PLA2GS i —SA4: 124 3)
RE S EL R YR OC R B . 70/ N I B 4
W1, PLA2GS BRI L) 208 5 s A wetk, Jfnl

R S A AR T ke 2 A R HIL 5 7
WA H . ABAE AR AE R S 86 454, PLA2GS A4
R BT REIR L R, AR PLA2GS ¥/ 15 &
1 BRI e & AR AE K b, AN R A AR KT
AR NE AR PLA2GS #EIL-4 i, @it
W ILERE 2 E2R%  (lysosphatidylethanolamine, LPE)
IKIBA G A EVE ] Y . LPE & —FF PLA2GS i 4E
Y, Z25ENTHEEYIGE. R, PLA2GS fit 4
LPC ] LA i) c-Rel (5% s i P45 LPS 5 2 B
WEAN A SR A 2 A= 20 554h, PLA2GS thr]
DL 3E 5 A 5 4l i AMME S 08 1 B (extracellular
signal-regulated kinase, ERK) FIJ# % cPLA,a, ¥4
57N BRUIE K40 i Toll BE5Z 44 2 (toll-like receptor-2,
TLR2) MMM = b B W il L kst
S5 F W PLA2GS EAT B A I A4 | e it 2 38 A
1 A g% SN ) BE
3.3 PLA2GSS5BER{R i
1E sPLA, WAIH , PLA2GS fEfS A K fi i &
F AR AR . TRIAs, BRI I M 200 6 PN %) i s A4 i
RPN 34005 S PLA2GS 7242, NIRRT 4140
1 PLA2GS 9 3R 5N IR 1 (low density
lipoproteins, LDL) I3 /K-S G AHSE 2. Wi T
S S K, PLA2GS 5 K NE Wi 4% LDL
T PC, BERCNEABRITER (AN ER A Th R ) .
DI BB PLA2GS A By TR B e, ROAR DS
HAVIABE PR AIRIER (B %) R R
(B 35) Z [P

4 PLA2GSTEERHRIER

4.1 PLA2GSE5XREXRIEER

W% Wity 2 DA AT 3 Pk A5 30 A2 BRI AS0E  Js  E
(air hyperresponsiveness, AHR) “AHF1EAY1E PES
W RAELR, S — P R A Th2 A S 890 Bk I
IV . AT RAE A0 A AR 2 e =& (CysLTs)
M PGs S GBI/ T, A8 A AR A 5 2 o 45 12
TERIN AA 2 COX i AT R ER D, (PGD,),
i 3 980% DP1 A2 /K F CRTH2 22 14K & 4515 FAEH
MAETF R E, (PGE,) MHEIFIREL (PGL) wfk
PR EMKHEEN . S-BASG (5
lipoxygenase, 5-LOX) i& & = 4 B9 1 = Ji B4
(LTB4) FICysLTs (f#5LTC4 MLTD4) LLJ LPC
SRR il /M TG AL F- - (platelet activating factor,
PAF), it T MGG BEAE 1k . PLA2GS 7 3
A A A A T s, S 5IRTA R
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A ORI R TS P o g R, X BB KLY i AR T e
T BUR B B A0 0 W R 20T IR 8 2R A IE
(acute respiratory distress syndromre, ARDS) HY
KA.

133K PLA2GS 2 S EUHAE LRI A 38 T SE
T2, X2 HI T PLA2GS RBIS A ROK i A 1ot i
NEMEARGR i s PR BT i) 003 ), AT i
SR 96 PN VR A S T 5K g 48 A T S0 96 25 L HA
sPLA2 [ B DR/INROT AR R BN AR R A 280, X
Wk & PLA2GS 75 fili i 6 85 rh B AT DL sn-2 £ ) 1R
(C16 : 0) Kfift PCH%FERRE S 7).

TEUNE 5 (ovalbumin, OVA) H¥Ei% S
TR AR ROAE SRR, YRR PLA2GS X 32
SR I L R L AT LA BRI 2 24
B B W s R . A e AR W LI
JEFEST . OVA ZEALIR G175/ Bl Sl 1o i S 7
LR E], 4 MCL-3G1 (—Fft PLA2GS B4 BHIKT
rik) o] BH A0 RS F0 AHR 09 & A 2L 54,
W8 KPR Pla2g5™ /N X /= 2R B (house dust mite/
dermatophagoides farinae, HDM) 5| A Th2 45
AR B PE TR JAEAT BT 2 =7 . N U PLA2GS 1
i Z R EH S B0 e e Y &R AN, A
JHL e i 52 3 T DA BT 1 s 4 ™ £ Ak P
T R, Pla2gs™ /N RUR R W LR AR N
it Alternaria alternata J& , 5202 B [E A5 K 410 i
(type 2 innate lymphoid cells, ILC2) AYiid At
W T P Fer 24 Y 1) 92 R D /L . I 40 P RE A0 a1 = A
IL-33 ., JHERFIEHR LAOE ILC2
4.2 PLA2GSH.UIEBRF

PLA2GS fr o IEms ik, SR nlRETE O IER)
IR TR VR . A A2 O LB SR A 5 0 55
ODNENZ G, 20RO RS SHEEI R
PLA2GS 1L L5 3 bl dd i p38 22 2 i b 5
¥ (mitogen-activated protein kinase, MAPK) &
2 EJEOHLcPLA,a mRNA £ 3k 7K. 3@ a0 LBk
I/ FE AT R I, PLA2GS (IR T FRAIGC
L5 2 PLA2GS WAFFE T N sl , EhL
T 35 CD68 Ml o - ¥ LWL 3 & - (o -smooth
muscles actin, o-SMA) 4L N . #F5E R,
PLA2GS WRIE S5 iE 7 F . SIS KAEEA2
(bone morphogenetic protein-2, BMP-2) . ‘H #r &
1 (osteopontin, OPN) 5 14 % iR i (alkaline
phosphatase, ALP) 3355 IEAHSC . T AR ]
Bt PLA2GS )33k, & 70 F Ry R Ikt

Z W EREAR, UESE T HAE F S KO RS AL
F B SR AL iR & B, PLA2GS i@ 80 51 A IR
PEMAS OB ERG BT, BEAR T FE ol bk e J2 XU . 72 1L
BRI (angiotensin 1T, AT-11) 5% ke
EHFEshkF, N E PLA2GS 2 5 2 A iz L
R N Doy VA ) [1 AN =R 3 S VN YN ]
R Eh BRI AL R

LDL H i g A8 7K i AT 195 200 6 A 960 7 40 i 1)
T A2 sl ik ik FE A 4k (atherosclerosis, AS) BEHt
I — S BN | PLA2GS TEIRAMES T
I 210 I B 760 VR 40 B . 7F LDL 52 1A 5 R Bl o /0N B
o, PLA2GS (i i8S BAS SR A I, 1M
BT PLA2GS fift = WIRE IS T 3 30 bk = Ak 3 sl ik
(1) AS 5 22 T AR B L b A, PLA2GS /K fif LDL #lI
HDL, nf /= AR E Vo ARG 5E, 5% AS 1™
Py 550 PLA2GS {2 #F 1 AT-11 755 1Y 1t 3= 50 kg 110
RAS KR, (HX#AE&E T E (apolipoprotein E,
ApoE) FEPRBRFE/NELAT-IT 175 S O NELT4EAL B
T3] B . PLA2GS X LDL M ifi 5 J& Bl 21 ik iy
WEAEFZEH, PLA2GS 16 A R 4 ig 28 B rp ik
RS 5 T O M EBRISWEaE T B 4 AR
[FPG A — IR s e, A RE A —Fh
PLA2GS5 HEH 22536 1K 5 & IR 3l ks i) &
JERPEA G BT
43 PLA2GS5E35#

B X% (osteoarthtitis, OA) J&—Fg M %&
FEPERN, et & A T AL 4R Oy
E BAEEER, RENTT. AR Gz
IR H) 25 B0 O A Jg BRA: B b AR B B R BT ) . e
BAEEW, LPC (18:2) 5PC (44 :3) (WM
ACELUAE, AT REZ AT I DG T OA Y itk Jre i v 7E
YRR EY) . LREE SR, X E S LT 0A
R AN A0 R B A ek /D LA R R R DG
LPC (18 :2) /PC (44 :3) HAE ST FEmAY
bR ol E R HE M (cartilage oligomeric
matrix protein, COMP) Fl 3 it 4 J& & H B 1
(matrix metallopeptidase 1, MMP1) 7K>GF177F i &
AR, BRGNSz — > i
W0, I A LPC/PC WAl X AR AT 4 ey
EAOR B BAINAE . PC R AL LPC F 2 Hh
I Y& B B IR [E B G L % F2 B (lecithin-
cholesterol acyltransferase, LCAT) Fl1ZH 211 sPLA,
R PLA2GS fit b, Hrh 414l PLA2GS y 2
. 1E OA JH F i i v PLA2GS 33k B & T
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PER A F IL-6 2 Hixid #2, ik PLA2GS /KF
FhE . 34h, LPCUBEFR s mwkhg, & —FasL
(AR i ) . T T LA A s 200 B S e T SR AR H
PTRAL, B SAEIET . AR T 5 OA Y
PR AR IR L B UIAE G . [RIET, % e &
PAF [ TERIIR, PAF 7E RAE N AN 59 L
SR 2L Pla2gs T /INRERBN T R NE, Hg
PRI A] RS2 Pla2g5™ LG 240 R Bk A8 4 OG5 Hh s &2
BYIIRESIEES . FEST NE Y] PLA2GS B (1l il
IR B AN M A S e S S R M T R

WAMIFZE 2, PLA2GS 18 i 380075 i I A &1 4
4 M N K 1 C 32 1K (endothelial protein C
receptor, EPCR), fRFHCEREM . 5l k50, 3
TAEZERIE T % (rheumatoid arthritis, RA) 1
RAEAER Y EPCRAE N KR BUEERITE L 1 C
(activated protein C, APC) HY4FRtEZIK, v
APC I 4 LR B 4E T, 7E RA W B4 21 A BT
ik,
44 PLA2GSS5RIBGZEIE

P 25 G AE 32 2202 DR A8 25 FL AR R 4k
(low-grade inflammation) , i 45 I ff: A1 ik 5 25 K
P, dEmG1 &0 — R IR . 5T & B
(49 I 105 20 L W] 75 S PLA2GS, Y MR £ s ik &
(high-fat diet, HFD) W}, Pla2gs™ /N F I A &
JI ILAE . PLA2GS 7K fi#t LDL H Ay PC BT AS L AL
iR, PR IR (WAL SR ML E
Wi AR Ak, ol e P A ) M2OARAS, ATTX T
JE Wi R AE . JE & EACHT . & R I AE A AR
JiE 20 IR 2 ST K B PLA2GS TR [R5 B 41t
o HAT ACEAER ) PLA2GS i3t [ 2 Wb ak 55 43 1k
() 77 =X 38 o 2 OB RO 5 2 53 W (glucose-
stimulated insulin secretion, GSIS) . PLA2GS [ it
Z ] SR AR AN Y GSIS I/ . SR AT T
PLA2GS SEDR @B/ VB, LR S AR B K, JR ) B
KR L E R, NI SR 5% T 1 PLA2GS it
5 R GSIS /b, B AN 2 fiff GSIS 43
. e LUED , PLA2GS 1R ] fig A5 49 1B 1)
FHBP GSIS Z A AR
4.5 PLA2GSS R4 ER

Z i sPLA, LA RS ARG M. N sPLA, X 5
2 [CPHPE R PTRTE T A . TA> X >V >XIIA
> 1B, UF. Pla2g5™ /N A 6 Sk B A KA B
YO R, HEG ARk s, SR AN
S LG, FCRERGL FIBET R i 4 . 4 PLA2GS fikt

RHE R, B A A >, XF
P €0 BR TR 9 7 W AR KA A B . 78 LPS 5
N AvE SR, NS 2405, £ L
Bz 240 MR B S2 T Hh K W 3] PLA2GS 1Y 3R Gk .
PLA2GS 1 2 9 /b 1 v 1 b 240 Jf 78 i 9 1 5
LB Ah, FE LPS i T 09 41 i i A LA
PLA2GS5 it 2 I 4 40 Jid 1] 2% Bt X 7~ (intercellular
cell adhesion molecule, ICAM) FlIfiL45 4 0 %k B PR
F (vascular cell adhesion molecule, VCAM) MH
T T/NRAEEE VR T AR A R L A
JERH, ChPLA,-V 7EMRS I H 558 (1) % 24 (R
FE: R0 BH MR R R BTG M, ChPLAL-V BRI X Rk
IKFAERG it 5 e e o dob 2 Ty
4.6 PLA2GS5#IMEZ 4

R M G0 AL I S BE . (benign familial fleck
retina, BFFR) & —FpSe KR & B 55 5,
HAHE SR e R I kb L /N R L ki
(B B RUR I 7S | X B SR R R R 3R |
Rz (retinal pigment epithelium, RPE) JZAJ3ZHkHE
JE AR (A R AR AR SRR, W5 R Ry
JE . R4 2 H BN 2 R T Ak Y 20 ) o SR 4
/I Y N A N S| Rl R N (TR 7 AN
PLA2GS BT 145 e B (R R0 p36 Fil p34 Z [,
£\ RPE 4iiffl ¢34 . BFFR J&—Ff i Yo (o ik otk
B, BRI AN S PLA2GS BN B AL
FEPRGEARAT O 7 X — ) = G 3 5 5K 62 BFFR F
TR, PLA2GS 5h ¥ 3 i X 38 H P p.Gly45Cys
KA, FEPLA2GS & H 4 45 (i H AR D=
FREUC . ANPLA2GS & A 1212 k&R, Hh#ikk
PEALE 6 > s, ME AR, Dt
H =250 . PLA2GS 55 45 D WY 5828 774 T &AM
EPRERR, HRIrE LR R 0, Tihgik
K HAT, PLA2GS 3 H 9875 5: 30 BFFR iy HL 4k
BILTR 16 A BB . A iR 2T, 5 I O T L
B ¥ ¥ W 1  (lysophosphatidylcholine
acyltransferasel, LPCAT1) it 2 5 200
JEEfIR 4L 1, #78 PLA2GS FiI LPCAT1 7F PC A4
HOG L I BB AR S AT BB ARV AR ORHK , ARy T iR
HErTE.
4.7 PLA2G55HhE

kR IEE R, sSPLA, S5 T 2R A%
Jigeg 1) S A S A Ji e ) — B A B A R R TR TE
ROVEITHE A5 . BI 5% (ovarian cancer, OC) J&&
A RGO B fe s IR, SRR,
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IRk OC W Tl f5 o e . A2l 115 OC 1Y
fifEE 28 A8 4 (tumor mutation burden, TMB), 43
Mris 2 746 PLA2GS TEN B 5 A L. R
35 A FAK S5 DR R e 2 AR A A A DG RR AR AR
REREHE HE TN OC 1Y 52 & AV . 38 3L i Jg B 13 oA
Bt &8, TMB 5 i vk e A ¢, HXT
T PLA2GS5 1 OC Hh fnfaf & # A1 JH AT o i — 20
E 3% I

it 25 J TR 2 X A 28 2R G 1) D P S
. Wu S D0 R 1047 B 5TR FE sPLA, dif i [
B ACE AT B A B, PLA2GS J2MfE—
S5 &Y (high-grade gliomas, HGGs) Fll
RGN s (low-grade gliomas, LGGs) AIAR
WS ARICH sPLA,, I HHIE K- S5 T
H: 40 21 (World Health Organization, WHO) i
IR . i F IR PLA2GS FE K A] fE 38 o e 2 i i
JEMYETE | RS A0, FERS BT 0 kA R e
R REAEM . bR SRS 4L (epithelial-
mesenchymal trasition, EMT) 7 & 41 it 4% 7% F1
IT i 245 19 A A h R BRI . pFsE R BT, AA
Wit iE P E M (vimentin, VIM) . N-£5%4 25
1 (N-cadherin) 13 T 4 J& & H ¥ 9 (matrix
metallopeptidase 9, MMP9) K- W38 i, FEAIK E-
PR A (E-cadherin) JE#EKF, M{E ik EMT
AR RIEE, AA AT DU B B A A L
(epithelial cadherin/E-cadherin/cadherin 1, CDHI1) .
VIM Fll twist ZZ % BHLH %% 5% [H £ 1 (twist family
BHLH transcription factor 1, TWIST1) J [A ) %
ik, N EMT i #2 . 55 4h, BF58 & 3L LGGs il
HGGs H 8 2 8 5 J3 7 A TR I 2% 1 (isocitrate

(2)
(0]
H
N
@\/\/\/\”/ Ol
(6]

dehydrogenase 1, IDH1) JRZA5 1 PLA2GS FEH 3
IR Z A AFAEAR M . X B PLA2GS 55 IDHI [ AH B
Y FH =2 o Jig o £ 3 L . 48T, PLA2GS/EH
R VIRLEI A FRilE— 2B 5T

5 PLA2GSHN&IFIHIELIA

51 AREIMEIF

a. M| k2 m| g 2 Ak A W) BE 0 AT 0
PLA2GS, 124 M 1R300 LE )4 il 7] 2 A F v
(varespladib, 4% LY315920) K HFi{A 25y i 5L
s Rl (945 LY333013) . 3% P % 1 0] 40 4
PLA2GS #f PE, X T RIEER A — & NIHIT
B B

b. BEREZE . 2- BN G YR T IR
B R A, T 5 PLA2GS WIS PR S A SS A
PO EE TS 2 (R) —y-B W R R A
(Kl2a) f&PLA2GS BYBEEMEANHIF, HAFE 0 4
Jifi N GIVA PLA, il GVIA PLA, (35 Pk 57

c. WORTT Ay . BT R R 25 8 Rl S it 17—
ROV EY, ik &9 AZD2716 (1l 2b)
R BRI ES Y ANIG RAT 25108 220, nT A
il PLA2G2A . PLA2G5 FIPLA2G10 (IC, fH4 R
10, 40 F1 400 nmol/L) , & — Ffr 8 | /& &L 1Y
PLA2GS il 71 =47 .

d. S BN AR (1,3,5-=A5-2,6-—
M2E) . Muller 55 il i il f x4z, AR 8L
P PRI E 1 2 150 AR 25 TR PR Ar o5, AR e dE 0
1,3,5- A H-2, 6- I BRI EEAR A 4 . LR
B, %21k S WX PLA2GS HA TRE IR SR T
REAE AR LIS PE .

(b

HN___O

Fig. 2 Chemosynthetic inhibitor of PLA2GS
B2 PLA2GSLZEEREIMHIF
(a) 2-ABENER)-y-EHSEARATEY: (b) AZD2716.
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5.2 WEREZEI4

#5E (sphingolipids) f&—ZR & A MRS T
MWERE, EAYIRES I EEHNERy, S 58
ERMWAMAESESMAEET R, AR L0
sPLA, B9 3% M 2 # & Bt M A S BE N
(sphingomyelin, SM) ZFHHAEAYITT . SMJZEPCHY
TR FREER AU, T8 S ] sPLA,. b
FEAMEE SM AT LA 4% PLA2GS 5 51 AA BRI
I, SMZER™NT PLA2GS Tk RIS S 1 41 i 25 1k
il E T, X PLA2GS A M 1ER] 5.
5.3 RAIMFIF

a. AL WAL (Boerhaavia diffusa L.), )
LU HFPE. W, JREFRFEL (Nyctaginaceae)
4.0 J8 (Boerhaavia) Z4FH: & PE R A Y) .
Giresha % 7 WX B 8L, E A0 L EER Y
(ethanolic extract of Boerhaavia diffusa, EEBD) HJ
PR N FIARSN sSPLA,, #ETTZEM0 5IE . SERFRI,
EEBD Xt i g 2 8 IE## A, (VRV-PLA,-V) i H
A WL A HIVE . ARSI E A TE M 5 sPLA, S
PERIEAI, FF HIEEIXT sPLA, 1755 09/ U2
TR PRI TG A AR VR

b. FFEURER . SFEURER (oleanolic acid) J&—
i =5 KRG, AT 2R EEGHEY Y.
Dharmappa % =% FUWFSE R W], SR IR g 2
WEAEMEV (VRV-PL-V) B ARSI,
HIC,(H 4 3.08 pmol/L. ¥ Ca> ¥ & M 2.5 mmol/L 1
£ 15 mmol/L, miCHE i e 42 = 2 180 nmol/L
BF, B AR . SRR FRYE 38 T VRV-
PL-V BYAHXS D00 . 72 FF ORI TR, VRV-
PL-V B 2R AM R — a3 A= T B R R% , IEW]
FERURIR 5 sPLA, BRSO B TAEH, B
SPLA-SFHURTRE &9, J& T A n] 30 14 40 4l 4
F B B SE PLA2GS B 5 TR T R
GRS UL TRE .

c. BUFIIE A= % . Alonazi %5 ) X VR BT H7 411
A 15 b &8 AL-Amariah 3 [X % 4 ) 80 F W 24 2=
(Origanum syriacum) (V¢ [E T K27 % 5 KSU:
No24304) F| FHZE /K F SR Ok 4, #E R H
A 15 = DY AT TS I A (triple
quadrupole mass spectrometer, TSQ) 43 5 Xf H 4%
B b A ML BT B 347 50 o hr, 45
FEOK BRI AT 2] 3 B Ak 22 4y, 43l 2 A o I
(carvacrol) ( My 28 H i ) . A H & M
(thymoquinone) 155 26/ (carveol) (FRLIfi %)

TE LA TP A2 T 12 MRk g =, Horp
T BE SO SR R A AR & i iy, 30k
44.49 %H115.67 %. RIMETEWTFERY, 50 mg/L
100 mg/L O. syriacum /K $& U X} PLA2GS ¥4 —
EVHIVER, 1 O. syriacum £ T BUH7EAH [H) 4%
X PLA2GS $I /R FH BT 58, R0 ik 3] 1
99.35 % 1 100.00 %. 20 il # 4 52 50 AT 58 B

O. syriacum /K2 HCYIEAT AMMLTENE, 1 O.syriacum
o T4 O 68 A () A B ZR A 48 B S —
O. syriacum FESEIUYITE 25~200 mg/L 2 15 il A
Xif 45 i 3 40 i 22 HCT-116 4 i Al Lovo 4 B
R FEYE . 18 O. syriacum C TR NFUIRE
20/l 7= MCF7 HAT B R o bissse i, HIC (88
6.40 mg/L. At O. syriacum /K 2 TR A 15
HATHRA IS, IRRH M PLA2GS A &4 i
FI AT HE .

6 RES5RE

PLA2GS J& T — 25 BR M I /K iy, T 4FoR
LM Y 2F e S . R . AS 259
W E I Z A RGE, (HRAHOHE S AR SE 525624
YIEGE 80 . S X PLA2GS ZERLIA N AE FHHL A
ATIBIFGE, REARHE AR 8 5 B B 25 it %
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Advances in Biological Functions and Inhibitors of Secretory Phospholipase
PLA2GS’

CI Yu-Ying", ZHANG Wei-Dong", LIN Yong”, SU Jing”, ZHANG Yang"™
(VCollege of Pharmacy, Jilin University, Changchun 130022, China;
DChangchun Central Hospital, Changchun 130051, China; 3 Jilin Cancer Hospital, Changchun 130012, China)

Abstract Phospholipase A, is an important enzyme with many family members. As a special member of the
phospholipase A, superfamily, secretory phospholipase PLA2GS5 is expressed in both immune and non-immune
cells. Studies have shown that PLA2GS5 is tissue and cell specific, and its biological functions are even related to
species and environment. Many researchers have studied PLA2GS in humans as well as in transgenic and
knockout mice, and have gained a deeper understanding of its biological and pathophysiological effects. The
PLA2GS5 gene is located on mouse chromosome 4 and human chromosome 1. It encodes a protein with a
molecular mass of 14 ku, highly conserved Ca* binding loop and enzyme binding site, and contains only 6
disulfide bonds without specific sulfur bonds of group I and I sPLA,, N-terminal propetide, insertion and C-
terminal extension. PLA2G5 has a variety of biological functions. It can not only bind to heparan sulfate
proteoglycans through a cluster of negatively charged residues, but also bind to membrane phosphatidylcholine
with high affinity, release arachidonic acid, initiate eicosanoid cascade reaction, and then conduct signal
transduction. Meanwhile, it can help against pathogens, present antigens, serve as Th2/M2 to regulate the innate
immune response, and play an anti-inflammatory or pro-inflammatory role in different immune diseases. In
addition, PLA2GS5 can effectively hydrolyze phospholipids in lipoproteins, which helps to control the quality of
lipids and participate in lipid metabolism. PLA2GS induces airway inflammatory diseases such as asthma and
acute respiratory distress syndrome. It is closely related to cardiac homeostasis and can reduce the risk of aortic
dissection, but it can also aggravate atherosclerosis and has dual effects on low density lipoprotein and
perivascular fibrosis. It is a potential biomarker for detecting the progression of knee osteoarthritis and can trigger
inflammatory response in rheumatoid arthritis. It can improve metabolic syndrome, fight against adipose tissue
inflammation, insulin resistance, hyperlipidemia and obesity. It has antibacterial activity against Gram-positive
bacteria, and Pla2g5™" mice are more sensitive to Candida albicans and Escherichia coli infection. Besides,
mutations in PLA2G5 gene site 45 produce extra cysteine, causing conformational changes that lead to the
development of benign familial retina macular disease. Mutation or overexpression of PLA2GS5 can also affect the
occurrence and development of human malignant tumors. Studies have shown that overexpression of PLA2GS is a
marker of poor prognosis for gliomas. A tumor mutation load model based on PLA2GS5 gene can accurately
predict the recurrence risk of ovarian cancer. Furthermore, several synthetic inhibitors, including silicon-directed
recognition inhibitors of indole-amide-biphenyl derivatives, phospholipid analogs, and potential natural inhibitors
such as olanolic acid syrenic oregano, have certain inhibitory effects on PLA2GS. These results provide
theoretical bases for novel therapeutic approaches targeting PLA2GS.

Key words secretory phospholipase PLA2GS5, signal transduction, lipid metabolism, airway inflammation
disease, arthritis, inhibitors
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