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R T e A% (engulfment) #9itf2 ¥, Ao mlok @ AL KT TRRIAF AT @I0L H 6
5, 4o L& (eatme)” 135, 8V AETREMIC LY “FrL& (don’t-eat-me)” 125 AR
W B T e sk 6 T it “ReL K (come-get-me )’ 155 . £V K THF & R ( Caenorhabditis elegans )
AHAE (CNAERAGHH T AER 24) ART ALFITRHKSEENEEETER, FHE
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IIRE S SE 47 M BRAR 1 1R T 40 i 7 A6 TR i A0 B it
., MZAMEAZEOAELER. FWIESS
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ZhEg ES S Ihie

PS %4k HWEMaLaR4e S, RN FRZHMLL T SIR RS, £R
TARKBKERREPRESE “tickle” ZHMER,; MIEREHEAN

Mer ZHBEARE Q%S Bt 5 Gas-6 (Gas-6 SET-MMRAMABIRMLEARES) WHEEHS SR
T R AR AT

CD-14 WEAMEZ & ZEAAFZA, BT COSAMFWRTMMAMES: AETMARLEN ICAM-3
HaREER

SR-A THERZRA L HAE T4 E2B T oxLDL fIAT 514

CD36 HERZEB % RAHNVE T 41 1 oxLDL W47 £y TS /MR BN 31 (M S 30E &R B Rk e T

Croquemort RFER: TN —RIWHAETRANRALEHTHRREST, Rk
il dinke el

LOX-1 THIERZRE K TRAE 40 i b 2R LT oxLDL Hf7 st

CD68 THIERZAD 2% RHIE T4 E 2R T oxLDL f47 14

avB3/avps BBEG ZHHEFHTAMR: SIRESH IR, MiMF Dock180 fl Rac GTPase

ABCA1/CED-7 ABC Hiz®EH AR SlERAFHERENAEREHE, Mgk

CR3 MEE A Z 1k AT 4 Y C3b/bi 4557

CR4

PS: BAREE 4 E M LOX-1: FALMIEEHEIRE G2 1; oxLDL: EHMREERED: Gas-6: FFRIEKE KT 6: ICAM-3:

MM 4> F 3; GPL: 8% A -1; ABCAL: ATP &5 &HIEEA.

%5 F, 41 MFG-E8(milk-globlue-ECF-factor8). B2
¥R A (B2GPI). MiFE A S A GAS6 & AT LLFIYY
T-A MR PS &5&50112, BT PS [H4hgE Al LLE
h “HzIRT B, ETRET4 MR R AR —
WHEIMATREERN “IZR” F5, WALkE
LT 5 B G 2 BURL (ox LDL) A i« /MR %
MEH -1(TSP-HEG A8, #MEEE Clq 5 C3b/
bi &SRR AN B B RE 2 (collectin) [ 4 H B2 4%
45 B RE R (MBL) MR HE Y fU&E [ SP-A. SP-
D) 45& AL s 5%

2.2 “ARrzE” 5= (“don’t-eat-me” signals)

f FR 40 M 30 o 0T MR A LR “ARRZ R AE
SE T# M. Brown FIRHL: T E¥HA
9 Mo AN B 4 i CD31 41 18] 9 [E] P I o (A
7] 43 18] F) Y. ) £ 4 3 3 400 P T 25 Wk 4 i
i, CD31 EFdfhfLd—MERFRES, MR
T = T BB, R T RN “Hz3R”
55, (REEFWA M HRA MBI . R, 4
M LK CD47 HAERIE “AIZR” fF504,
2.3 “ERZEK” 155 (“come-get-me” signals)

RN 77% = A | 7 A o= B < TR
AT MR R R REER, HAFTENELT
—/MAHSE B X B i, X EF S A BE R AR .
R BRAFAEFEM “B 517 F5(CRER” 59)
Fen| S AR M) P T MRS, DU RS PR
FRIET-4IM. iz FHIEFLIT #7347 (transwell migration
assay)UF B T V8 T4 B 4w — R L E S Re LA — b
K31 caspase-3 FI 7 IR 5 EAZ A RIS, it —28

HIRFFFEI k95 L B3 I A AE B, (phospholipid lysophosp
hatidyl choline, LPC)HEE N —FhalGEM “ o h”
(candidate)# L Kl F /- HAZ 40 i [ R T A0 R R s,

3 FEMESYLE

MER B RER B AN S0 R IR W O B R
SigfE. HAb—4%d ced-1. ced-6. ced-7 HH4H
B, =353 n) FW FLEh ) g bS LDL A1 K2 A 5
(LDL-related receptor protein, LRP). &WiEHE
H(GULP)# ABCA1 H K [F] Y0618, CED-1 A&~
FEEL “Jii(corpse)” JEIHE A EE A2,
F Hal o 5 5 i jE] X 38k 15 45 B4R (motif) i3 sh B EX
F5, XEGESRAEMNGEEL CED-6 M#iH# S,
CED-6 & —Fi#kEH, SHMAUMELR-EA
JRAH BEAEF 48148, W PS & 45HE(PTB), ¢—
MEERBRWENE SHERMXE. PTB &fkdft
55 CED-1/LRP ) NPXY #AA RN, FEEiRR)
EERHRIATWAHRM NI, SIEEFEWHLFRA
& 28 EHEN®, CED-6 7& CED-1 1 CED-7 9 F
W RAEVEH . CED-7/ABCA1 2 —M&4 12 Mg
SRR, FAETERARMATAR L, &
#& CED-1 R H T AR F 4 FL, FHA
PRIRFIEFEAH,  REAE IR T 4 ML i A BRI T 0 A
AT A 25 B HE FC AR 0,

B iR ced-2. ced-5. ced-10. ced-12 4
. EAT5 A S ELE 485 Crk 11, Dock180.
Racl MHFWIERE H(ELMO) R A [F] o210,
Dock180. ELMO R —ME &, 1E X3 Racl
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AEH RN GDP-GTP &L #: K F. CED-2/Crk 11
R—MIEEZEH, EFEELT, EVRASER
%% Dock180-ELMO E & A5 2 S HHEKEL M
B &4k £, CED-2/Crk 11 1 CED-5/Dock180 LL—
 GTPase 7 51&42 /7 :\i% CED-10/Rac1(Rho FK &
H—# GTP 4 & & H, ‘B4 CED-1/CED-6/CED-7 F
CED-2/CED-5/CED-12 ¥ FIf/ER), @it Lsh
EEMERA S 4 MR MR . CED-
12/ELMO 5 7%4bH RhoG EF, ¥R Racl 740
BN LRI (ER) 2 A A F ISR AR, X&BRRK
Wikt R : CED-12/ELMO 5 CED-5/Dock180 KI5
&4, SRJG CED-12/ELMO [ PH 4 #J15{# CED-
12/ELMO-CED-5/Dock 180 & &k &1 £ UK L,
A& IE it CED-2/Crk 118 SH2 4584 &, Ak
CED-12/ ELMO-CED-5/Dock180-CED-2/Crk 11 =Bt
&, 5 R ERELZARRRSEWIERE S,
ZRART-AMAERFS . X, XNMEMTHE
R = ERARELL, FEEER AN SRER L R A Hk K]
“F(GEF)#| CED-5/Dock180 7, f#{k GTP 5 CED-
10/Racl &ia i AmEE, MiEMAT TIFE
bR, S MU AEREA A E AE P LB R A AR .
HiBM 2, 1E ced-2-ced-5-ced-10-ced-12 B2+,
BT 1 2 D5 0 A 40 B e B SR AR DR, BATIE R
M A Ao O T B A WA ) “RIZ R 5 S RO
At AR, o R VA B Y 2 R RS Bk T SR BR
FI1E 1,

2R BHETE R, FWER M RL A
R B 4515 B SR m —RANT AT, EA17ED)
fe LH —SES, FAFRAN—ABHEANERERA
XofFF M FE O 3 e, T A A AR — R R [R] B
RAF, HEERENEWERMBEOERR . HE
X R R I LA EAKBRE S B R Ar 7 — Lk
%. Lauber %42 %|. CED-1/LRP 7] LAYEN—Ff
% ced-2-ced-5-ced-10-ced-12 15 SR B HIEZAK, M
M4 H AT B RSB AME SRR RBER T
Ko (BUBRTE B} — SRR XFHME SIS
RZ AR REHHEER

4 AT AR RIS

T HY e K 4 A Wk P RORE 5 7 W A B R T 5
SEX AR EAERM S K. SRR A KR Fe 44k
I3 HI AT REAE P FETE BB BE R R A (L BE T A
AR AR A WA R ) 2 AN AR ORI PR
R R AR — R — EMFRERRN), &
JG S BUEWARRITE 2520 TEAMAZ AR S TR

YER T, BRI TYEA M, (22 4
BRI A/ O S B S S AR A 2T

TR A A F R R R, R
WISV R S ER TR . ERAANTA A& T4 Mgk
BV EFEH ORISR, 248 CD14. CD68. CD36
Mavp3 BEEAMNS 5L SEBRNEE, BHR
A PS HILA A 5 HEREE . FEWE T4 M s — A
¥ Z (tethering) {4 FIBH J& (1) — > 1 PSR /13 AR
H, BRR “B R - BUE (tether-tickle) ” ML, IX
AMHUEIZRLT E K28, 7 “B &R - BiE” Ll
h, BERASBRETARMZR, HEMNBSIH
NG RBE, TANH I LRSS 24 8 3 3R
55, HEMNKGATRERASGIREE. XNMHHITH
%2 Rho &K 7 Racl Fl Cded2 SR WLBhE H W E
229, Pl e I 7 A T A P B L R ) T A g
f§iJG 8 MALBY, “R R - BOE” HLEIEV ) R E#
W 2 b Rz i i AR ARANL . SR EEARE T E AT
type- 143 ML) E#24 Rho Kk GTPases HHUE 7
HEHBABEA, SIRENEYPEHMERIK. B
12 Gt 25 1 R 7 () B8 PR AT T RE 2R 3 40 e R i {E AN
SRR EREN, B4 A L At ) e an R e AR
%ﬁ?ﬁ-[Zs»&l]o

AR - BOET VLBV T R — AN
WHIHLE], {H2 Parnaik 2509 % I % B (professional)
7 W 40 o (G e & R0 P R 4 i) AT L 4R (nom-
pro-fessional )7 W 41 (40 P R7 40 B N £F 4 BE4H i 55
FRAFLEAR R WEALE] . I A2 8 T 40 R AR AR
)45 /I8 B T 400 P (5 HR A Wt 4 ) IR IR AR, Tk
47V 41 il BHK (baby hamster kidney) A AN 6] #17E
SMAEEERE . BHK MRS G oL, —B
JRE A AT MG, K51k BHK 40 M58 i 54
1, XA TR RN . BSR4 i DAAS IE
ARG FRRGE “FaN” BHK e . AHXS
TFRIF=ARET-41 0, BHK 4080 58 25 5 Fr e E L)
VT, BN TERTERES, P47 ER
HFESREME, MiXLF S BT LR AR
Bt “FAR” RIEW. Bk, K2 H00 T T g0
2 Wl B AR N R A R B, T R A e AR B R
RO T 40 M B T 2 A L 4% 7 I 40 P TRl OF LTS BR
X2 A M B/ B0 ) 8 SRR PR A T B 32

5 FRATHEMMNENFEX

TR AT T AR AR L AT, BRI T
A BRI 5 AR S e TR B B A P 5 DR
VT M AT FR R, 7R L R B R I S A
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R

MR AR EF B, HAKAE 10 FAfFIRE
E2 ¥ FH 1R K A S an g S8 7 ol DRk,
W A B WA A0 RE I BEAR TR T . R R,
AT 20 L 0] DNA # FWR A B nuc-1 FEA#; TAERH
FLE, H nuc-1 1[5 &%) DNAase 1T #ATIX NI
AEDY, R 4RiD DNAase [ KRB S HIEALRTE
FI LRSS E FIH T4l DNA K BIR B, &k
JURFAE 15534, DNAase 11K 5B/ BAEH £
JEAABRAET:, ATREFLR A A T4 fE i) DNA #5ifh 7
HIBER I EE.

P40 o AR W A PR AR TE AL B RORE P R R E
EHl. BRTEEESEFRBATHRANFES TH
MEASE T2 Mt , (EAF 4 R DI D88 DL &
BN EERARERE. REE, XTEEN
RKEMARCLREMBRE LR M, i enz
1 - LA B S 5 FW O R REE 2 B iR A . &4
RIS, BEAFE PR - BEBAILE B FER
L BN B D RE RIS R T4 ) R AR ML
HITE RAER A F i RN FIH 2R & A5 17
RIAEFEEMEN. FEMEH AN T T4 M
XHEAT- A RN, I B —EHRAIHTR AR
REMHIH AR .
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Recognition and Engulfment Mechanism of Apoptotic Cells

Qiang Wang, Yu-Bin Ding, Min-Hui Pan*, Cheng Lu
(Key Sericultural Laboratory of Agriculture Ministry, College of Sericulture and Biotechnology,
Southwest Agriculture University, Chongqing 400716, China)

Abstract

homeostasis and immune responses. During engulfment, a number of receptors on phagocytes are implicated in
recognizing signals from apoptotic cells, such as “eat-me” signals, the absence of “don’t-eat-me” signals normally
found on healthy cells, as well as soluble “come-get-me” signals secreted by preys. At least seven engulfment genes
in Caenorhabditis elegans (they have homologues in mammals) constitute two parallel but partially overlapped
signaling pathways to induce the engulfment of apoptotic cells by a conserved “tether and tickle” mechanism akin to

macropinocytosis. However, the mechanism probably varies with the apoptotic cells and phagocytes types, even

with the age of corpses.
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