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DE) is a key technique for proteomics. To analyze

the proteome of PC12 cells and rat central nerve
2-DE

technique is established. Due to much lipid and other

tissues, including brain and spinal cord,

nomrprotein  interfering  constituents, protein
extraction is much more difficult for nerve tissues
than for other tissues. Two different methods, i
e., precipitation with tricholoroacetic acid/acetone
and ultra centrifugation were employed to extract
protein from rat brain and spinal cord for 2-DE.
Other factors such as method and volume of loading

choice of IPG gels,

gels, preset of electric parameters,

sample, concentration of SDS
protocol for
staining and drying the gels were also improved.

above,

rat brain and

Using the method  described
satisfactory 2-DE maps of PCI12 cells,
spinal cord were obtained.
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H A O A B AE 9 0 B b A7 A6 38 T b i s
(glycerophospholipid) fRIHE o ¥ T a8 42 80 4 i I
(sphingomyelin, SPM) {5 5 5 G ik 12l 17,
JOeb i 34 45 9 T Bt UL Y % B2 ( phosphatidy-
55 G e R IR
[ ER (pho::phatldvl(,hulme, PC) 5 &
PO XIS J AR T R AR A K A T AR AN A
i EA AR EEAEN. cREei i
AFE AR 7RI . Al R L T
BRGT . CRAMNRG L MR R RN — R
FE R E RO 1O g iy X S IR KA B R G ik
M2 [0 J 5 AR 5 AR 2 WIE A — 5 1Y)
KRG (crosstalk) KR, — &[G 7B
BRE — MRS AR AL 2 1K AR AR AT R e HAB R 5
FIEAR B IAT AT T AL BB 53 1 1 A B Y AR
. ik, BRRME 5SS 5V T RE . A
B2 BAE A 3 R 2% 1R R R A AR R R A
I,

EFEPEARIC R TR RS S5 R — AN EET
B, ARV [R) A7 35 43 1 ] 45 N Bl BEAL 6
BANBIARBIER D 7 2%, WRAEXRE A, A
ANTR) BB P R 28 0 A il e, S m) ik F) 3G
RT3 BT AN [R5 5 A3 43 1 2 i R 1 H .
AL fm) {7 25 B AR [R5 O\ 21 40 g o 3E At 1) 437
25, AR R 2 2 BT 43 I ik mT A 3L
PAIX 4y, i, *H- SRR (PH-myristate) A1°H-
T A iR (3H-palmitate) F= B O\ 201 T R A
*H-16 VU5 (°H-arachidonate) L5615 A Z|E NG
LR sl 20, SH- L RE I 5 4> 45 N B % g Tk UL
;s il *H- 22 %4 1% ( H'::elme] TR STE PN 5|
WA A 2. EPEEbICER B . O, EE S
e PWEh N AR 2. A SCIR R bRl VA LR
FrAE 5 3 IR N SR A5 S0 T AR
IR AL KK, I IERACHE S35
) A 2R — TR

1 #MEFEE

L1 ##

[3H] -myristic acid (4. 625 x 10" Bq/ mmol),
[3H] - arachidonic acid (3.7 x 10'2]3(1; mmol) F11%
J& ] ( ENHANCE spray) 4 1 New
Nuclear Life Science Products ( Boston, MA, USA).
[*H ] -serine F1 3 A 7 ( Biodegradable counting
W H

linositol phosphates, PIPs)

England

scintillant ) Amersham  Life  Science
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( Buckinghamshire, UK). Hill ~EEFr#EY . PMA
HEHS W 5 B SMase W H Sigma (St. Louis, MO,
USA). W% JI§ W T ¥ ( phosphatidylbutnol, PBut)
FRUEW I i Avanti Polar Lipids ( Alabaster, AL,
USA). REAKK T EGF W Calbiochem 7> 7).
IE TR F Aldrich 24 7). @ ERERSZHTA (TLC)
Il Whatman 22w ( Clifton, NJ, USA).
1.2 RAEFIE AL RERIS

A-431 A F 9 ATCC 7], HiReESH
5% (HERBIEL, R /A . 5% & 4 i 35 .
100 U/ml 75 # Z M 100 mg/ L % % % () DMEM
(Dulbecco's Modified Eaglé s Medium) K5 77 3 .
WAL AL 37C, RN RE W
K ZES %u 5% ¥ CO2. M4HIAE 60 mm 41 &5
FRILH K % 4 il 15 97 LR 1HT 1) 80% ~ 90% I, 488
R IR 1. 5 ml AR ML IR ERE R (% 1% /M
I3 BT DMEM)  JF4k 455 9% 24 h 440 g
IEFIHDE I ERA. BEJS ] 7.4 x 10°Bqi [PH] -
arachidonate 3 1. 11 x 10"~ 1.48 x 10'Bq [ *H] -
myristate b5 i 4 2 16 h, 2% ] 1.85 x 10'Bq
[*H] -serine bRic 4/ 4 h.
1.3 fB¥Ea FamiR

BT RSk [ 7] Bk, A Ab B L ),
T 2 B Rk, PO UK Y8 1) PBS ikt =i )i
A 0.6 ml r;x B2 1R (/6 mol/ L HCI,
2501, MRBLLE). SR ¥ 4 i % N Eppendorf 4%,
A 0.6 ml 405 A1 0. 2 ml 1 1 mol/ L NaCl #£47
L. WATHLAE, N 0.6 ml (¥ 0. 35 mol/ L NaCl
0.2 ml (2 HEAT FRRl . 055 HUAT LA,
MESRWT, EFE TR0 TR (9:1)
IEI_
1.4 BESHFHSBEFNE

FrAc S5 1 4 i H T Y PBS Wk =k s, M
1 ml) B MG EF R (% 0.5% M HEE M
DMEM) 7E8FAR R4k 1 h. BG4 2k H]
TR AL FEAH . 0] T A 1ol I P A S 0 s 36 I
fiE D 3GPERSEES, B 0.35% I IE T BE, ®i9R
FPURE 5 min J5FEMAAHN 259 3. AR5
RUTH TR Z b i BRI R 2. 445 20 i 28
PUTR 11 Je8 J2 A A Ak JRE i 2 S B B L B AT 20 1. a
Hooh s IE Gk LB R VKR (902 20: 3: 2,
AR . b. BENEERFIRE NG EE | B L8R OB ¥
fel UK LRI 7K (90: 500 20: 100) 1) EJEHAH. o
W e WAl PR UK SR (94 22 4). NRAShRHE
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WRIEE S — R 2. ARG M ge 1 5e 7 . TLC
] 388 Ja Rt ok 5 HEATON B SR, SR AR A
46 BB TLC ML L A P A e 5 5 N3 TN
W, BN 500 w1 FIEEAN 2.5 ml WA F (BCS) ik
ATHN V3

2 5 R

2.1 WARELALER S SR 1E A0S

AN TR T A, Gl RL AN ] B Al
RS - ff) % 15 % C ( phopholipase C, PLC) Al
(k) WENEEE D (phopholipase D, PLD) A4,
T ik T Tk I O JUL I Rl S W AL B4 5 4 5 0
. Wi e LR b R BEULEE 4, S R
( phosphatidylinositol 4, 5 bisphosphate, PIP;) £
R C KRB T IR EEMH —F 50 1,
BUH i = 6 ( glyceride, DAG) H1 = fiff 2 I ¥
(inositol triphosphate, IP3). il ~F& 51N &

(a)

Y] — e S SR

A4t 78 EGF %
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HIM C (protein kinase C, PKC) 13514k, filtk
PKC I KA S F@ie. =B JUURE W {2
TP Ca™ FURRI, M fish 2% 455 B8 7 A T 1 A %
fR9 ¥ @i 5sh, BRI H b %R
Co 7 2 3k T8 W1 155 B2 T 40 3% b 1 W8 DI Mg Ao
( phospholipase A, PLA») ZKf# A e iiis 25 119 48 4 Y
J& /2 (arachidonic acid, AA). &4 VY45 &R nT # 24
TN%RE (cyclooxygenase) 404K 1T A e — S B FR A
prostaglandins . prostacyclines . leukotriens 1
thromboxanes 25) . HI*H- 165 DU bR 40 1,
AL PSP HUIE DS, SRJG M TLC 3 & PsE Hh —
B, T AP SR A O JUURR A U5 ) H o K A
. B 1 FroR MR A KT (epidermal
growth factor, EGF) AbP A431 45| 1 Hih —
P 36 .

3.51
3.0
2.5F

2.0+

(B (PI R UR Y DG 3 ) /10°

1.5

EGH-)

cpm

E 1 EGFIESHIEIET PIPs B9 M T BE A9 4E B
(a) RO B RSEECR M MANC S (b) P& (a) Sty N P i R (10 3 0 IA) R o s S i B s

2.2 HAEELREREIE SRR RIALI

s i ORI Bl A P S IR RS SR 53 — s s o
T HBHERIRE St A, BEIRmAR R 1R
P J AR AT R N H A R K, B R R
D 7K A % I 9k JE 06 A % IE B8 ( phosphatidic acid,
PA) FURE G, WA MR Bl o by B I R ik IR K AR i
(phosphatidate phosphohydrolase, PAP) 1 1] 7 Bk
il e, AR A R C IS L. R
XP SRR R AR C MRAEIAR. 5
47 g P HEL B AR U P H ot 1 7 40 M P I ]
PRAFEGR K, RF 4 T A0 A Bl C N i £ 4
Hugr T AN A SR E RN, BEIEIRIE
AR H I R H o RO . BRI IR
e AT BT EBAE 5oy, TR A L

A A, BENE S T AR NREE Ao fiE1k KR IL T]
PR LRI (lysophosphatidic acid, LPA). [f]
WENRER —FF, ¥ Il I R A A 40 i 169 B 1 i 2t 7.
HERIEZ Ah, 5 il i IR R A fE B2 e ML P9 5 25 1 R 7K
. WML IEERIE R AT H O G BRI 32 44
B A D 3% P ARSI Ay S — R D W P bR
S R W e NG BE AL ). ( transphosphatidy-
lation reaction) KHEAT. 78 Wl W NG A D #5170,
MMIEFFHEN AR (TR, TRIZMARR
AT KA DRy 55 e Ak VA 3L JA0 9 Ml T L L ) 1 1% s
B, A R A WA Rl T A REAE MR R
M AU, IR S s, B 2 Bon T kiR
AR g A% rb H i R . AR R A B I Al D 3
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S st
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PA c o A A
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(c)
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X 251
W ol
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< 0

PMA(-) PMA(+)

2 HEARELABEEE S RE AR
(a) EGF i S 11 A5 T 0 N5 e A A 1) HE e R 194 e (b) #4322 ( propranolol) i 5 11 B NG TR ACT 38 I; () PMA
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2.3 HMAERIE SBERYN

P A A S R AME S A T L
g 1k B8 A% 8 W JIE B8 ( sphingomyelinase,
SMase) , 7K fif #5 W JIg 7™ 22 22 BEHL ( ceramide).
TR 22 [ IE 308 08 7S 28 B B A2 175 3 0 M R 4 0
(apoptosis) M5 A5 5701, #OdLl “ TR
T MRS, UFESCIR BOR B EIRIT ) |
SN | ARG . A0 IR R e SR AR AR i

(a)

|
|
l
l

Ak B SVhse 55

(AR T3 B2 R RS 5 ¥ SRR PT e &, i
B ) A S T 7 B — RS R N E 501, A
PR - 1- W5 B2 ( ceramide 1- phosphate) . 24 I7
( sphingosine ) . H#j % E#-1-1% M ( sphingosine I-
phosphate) %%, ‘EATTEIAEA M AR L oAk . 3
R T RE REE EEN A AR, WK
3 Fras, AN T SR 95 0% 5 B SMase AR A431
AL, 1 AR B KT R .

(b)

cpm 18 ( ceramide # 1t ) /10°
cnbaBRER:AE

Svlase( —) SMase( +)

E3 RETHBEESEEEZFESHFHREBEKTFOMEN
(a) T B RREARIGMAICTE; (b) P (a) ARA7HOR VR 350 (A D KR s 2R 1 P .
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S, AT LU P H- E RRR A AR S R T 4
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NEBEAR IS 5 IR a4k, AR, BERSERVLRE (S
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Differential Labeling and Determination of the Lipid
Signaling Pathways. CHEN JumSong, SONG Jiamr
Guo ( State Key Laboratory of Molecular Biology,
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Academy of Sciences, Shanghai 200031, China).

Abstract Determination of lipid signaling pathways
and the production of some intracellular signaling
molecules has been an focus of some research work in
research.  For

the field of signal transduction

example, the determination of the regulation of
different phospholipase activity and the formation of
intracellular second messengers and other lipid
bioactive molecules from different sources is an
important component in the studies on the biological
effects and their mechanisms of growth factors and
other molecules, Here, a method was introduced for
selectively labeling different phospholipids, which has
been widely used in the study of lipid signaling
pathways. Experimental evidence was presented to
demonstrate how to determine the different signaling
pathway and the generation as well as the alteration
of relevant signaling molecules. The application of
this method is flexible and has a high reproducibility.
[t can be used to pinpoint some signaling pathways
and the formation of different signaling molecules. A
brief introduction about lipid signaling and its
significance in the area of signal transduction was also
given,
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