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Methods for Detecting Programmed Cell Death.

Li Deling, Wang Huixin, Zhou Tingchong

(Institute of Basic Medical Sciences, Academy
of Military Medical Sciences, Beijing 100850,
China).

Abstract Programmed cell death (PCD) is dif-
ferent from ordinary death, necrosis. It is very
important to determine which kind of death is

PCD. The

reviewed in the following aspects: cell morpho-

PCD detecting methods were

logic features, membrane integrity, DNA and
other biochemical changes.
Key words death,

dehydrogenase,

programmed  cell
apoptotic body, succinate

transglutaminase

— ey FEiF L 1E#2 &8 Calponin

Ertk many &XH

(FFFERAZEFEFD FEYERRE, KN 430030)

WE Calponin ¥—FTHEIFAMBEES, o FABEEREE, CRAERRLA, BM3H
HlH 292 MI22 A EERAR. CRESINGHEOES S, MEAIERED ATP B M F LB 4.
HENHEAEEGHE SN EEMBE (B 145~182 1), ZER 1S ERTEES SN EHAHME

HERPEEEZEN, EXLEBHEALSS,
B R AL AE 2 Be R 1L 5 AR PR BR AL A 1R YT
xR\ FETEOD, WHEED, FHE

TRUIWSEHHRNES EFEIEIRE
H % % ¥ B (myosin light chain kinase,
MLCK) MEBE#BEE (protein kinase C, PKC)
B&ikP. MLCK U REHR# FLLER
1988 1k, PKC i THH (calponin) Ml
caldesmon B§fR 1k, SENERERQ ATP B (8]
PRATP B) EvERE N, FwEULWE, kZ,
LUMBREL 8. AT HE M caldesmon Fi B%
BRik, ATPEE/EHE TR, MAHRIRTY. mit
A, BTEASSEFRIRSGE R, B
WTEENERER. VRFEREWS e
IR RFEI, F—REHFR.

EEREE, HAWRER 2~ 144 (0. HTH

1 ATERANEMAMER

1.1 9%

—fINR, HATEAILEHFETHAMWIL
HYWHANEFHFHEAIHALRN. Takahashi
SUIRENS Y BT RIASRAEATED,
E, AMITANINE B . F5 HRE . B
RMEESTENAL NG EATER, BF
FiRMAEALRNY S &S5RI & H tropomyosin
AL, RHLEHEH actin SHK 1/7077.

VEAIREM KFHAEEHTE.
Wr ks B HE. 1995-10-05, ¥ H¥H. 1995-12-04
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HTEHEAHEBAHEERE, PR
AR Fs, —MRREEEKRIL. OULRIE
bR MR, Gimona FBPI AW EHIL. F.
FFRIBSHLSRENEER, HNATEHNH
R B RRERE (Western blotting) R & FL1f
TEA. HMFE/PANREMMUER. N,
EMiHT EE8 mRNA 5 1.3 kb, RNA %%
i# (Northern hybridization) HEBH/ AL, & %
M EMmAENHELAFTHTEAD
mRNAM!,

1.2 43 HRE

WTEAM S FRE—MRE 33~35 ku,
MALAMMBHARTAEZRESLL. HA,
KEHEREFTENGYRAELFETER, E
SFRERN 34 ku, UBEEAXFE, FHE
#9.9114100 Wi AEAFTEEHN —F
TR, #FREHF 29k, FTEGETATE

(a) 1

UL, #RE. BTEEERT. 278K
MIBEAMTFRATEAONALSEE. 8
B, 29 kuITEAETFEIEAEN N
%, XAEEA MR IZHEEREL LR
Etﬂ“o].
1.3 FiEHHE
TEMIERIE 12~19d, BETEAMEERK
FEEHRE. WS YR T R4
MITANLIE SR, ZARANATEON S E&
48h HEETES. Hi, ERXRFHMOLETF
WA, ETEANSEUTREEIFEEY
1/5~1/9, BHAE ANAR, #ELilE-FEILHA
MPETEONSE, AEXNEMEREN,
1.4 HEEFT
HEAERBEETEAM DNAY, K
879 bp, R DNA #¥HHTEHMN 2T
FEMREFY (H1).

MSNANFNRGPAYGLSAEVKNKLAQKYDPQTERQLRVWIEG

41 ATGRRIGDNFMDGLKDGVILCELINTLQPGSVQKVNDPVQ
81 NWHKLENIGNFLRAIKHYGVKPHDIFEANDLFENTNHTQV
12 QSTLIALASQAKTKGNNVGLGVKYAEKQQRRFQPEKLREG
161 RNIITGLQMGTNKFASQQGMTAYGTRRHLYDPKLGTDQPLD
200 QATISLQMGTNKGASQAGMTAPGTKRQIFEPSLGMERCDT

241 NIIGLQMGSNKGASQQGMTVYGLPRQVYDPKYCDAPGLLG

281 EDGLNHSFYNSQ

(b) mlwchQMG%NKHASQQGMTAYGT

RRIHLIYDP KL G| 194

204 IBJLQMGTNK GAsQAGMTAlPIG TIK[R Q|1 FE[P[SIL G| 234
AlP]

243 IGI-QMGHNKGASQQGMTW;YG‘TPRQ[VYDPKYC 273

AS|IQ

3: 164 j(; LQMGTNK|F
i

|
204 SILQMG TNKI|G|A S -

QGMTANGITRR|[HL[YDP K| 192
QGMT[V|Y G|LP

RIQVIYDP K| 231

B1 BATFRanIEERAREFISERESE
(a) AT HAMETIFTY, THRLEHRBZMNEKE: (b) o PHMNETRMK.

cBUEATEHERESR 292 1A, BERSF
RER 32333 u, —MIAN, EE5F e
MkufITHEAER -H. 3HEATEARE
252 R, BRSO FREAN28 1270, 5§
29 kulf T EE MM, o B R ARAHE S0 5
79.91 f1 9.95. A AHEM, o B R AIKIE
HE—%E, Y49 HEA RSN MR

ﬂ[m].
HEATEANRERE=ANEIRXH,
FBRRK 29-31 M &RE, pHIEHATER
Kif. o RI"REMEIE: 13%c BIE, 22%B
FEM 260%BH . MHEEEHHTFR, §
BTFRZABEETEASH ST Z B X

g;[w,u}_
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T, BANMKE E Sk T LT
HEEEIE T EEH cDNA, £ 993 bp, %
330 R, HP, B2/ RESEEBEET
EQMM, BT REZ IR, FHERN
5.2, B FRER 36 377 o). HEY, ¥
MEETEONR RN L TELHE.

1.5 EBSEHRM

WTEORERSHMULAMEXE SRS
SR, WMEESIEERD. RUILEREQME
WHEH (calmodulin) FH&. SHzshEDM
4é, HEPWATEOMILEE.

WTEARRS FISIEOHFE4E S,
ANAVIEERIEHBELE S E R, BEEH
Ky }4.6x10 % mol, EMAEE, HAZRE
LREQMZR, ATEQSISEQWENR
1:3030) S8 A S 9 40 S 1k 2 v A0 5 08 8
HBAEHETEA SIS ESEMRN G E LA
A, NS EANKRERAIFESESNEE
gErgRH

WTEAXRESEIRERS S, BEH
RERER, ATEAFNBRMERIRERD
s, FINBREARERY 17 nom & HFET
FALEAME. ATECSHARANEG S
SEARHEE, Ko {E% 1077 mol, FAHX—i%H:,
SRR EMERERAEATES. B
A, ATEAS EAWMEGHESWARE
NAERELERE, ARMEN, SHEQASA
TEA%SE, JKEEEX ATP
ﬂﬂ]“'ﬁ.

WAEH, HAKH SI100 (—~FiEEAE
A) LEBRSHETELRYS S, EFKEHE,
KyHHRN7X10" " mol, B&HEN1:1, XFF
AT RES S ATP B &R R0

2 FTEANERRESTNIE

2.1 IPHIFiRIHLEE

ATP B 1 T4 2 7 18 LI 48 &9 4 1k 15 17,
TH3INHSBEHR: a. NRELRERRL,
b. IS EBAESNRELLE S, . ATP BEHE
W, ZEEEYEANE NS ST, THEAL

WesE, BT ERBNGEMH ATP B8 iEHE.

Winder S R EBERBRERNEHN
VAT R B ATP B, (1A MLCK {#1l
REOBBRL, RSHMWANEH, ATP
EEEEME EF, MERNYZFZENFLMAR
TEO, Wiz EEHEZEME, EMEIK
ik, WASBAEREERETEG, N
ATPBBIEEKE ZIFR, S MUz EEM
S/, ATP BEHRERTIKE. XL
By, ATEASISERSERE, Bl
ERSUIREAVMEIER, MMM H ATP
B EMUC . DEMm AR, ATEAR
{REIM ] ATP BREYE, M HREMHMZ#1T,
P ERIMILEE, EFAENLBITERE
MAMER, ATEARL FUSIELHEZ
HEE, i RECESE—MREER
E, RIEMARIIRCH F UL3HE B M ATP,
AIRFAShESAEENRES LETT, W
MABETEAGE, FISERS4Z3EEN
2.0 um/s B E 0.7 pm/sH7 181,
2.2 iAsHE

B EREH, HTESMHE ATP BEiLtE,
Al RE R TR AL FERRESM —MblH, R’
B, LVBIEZIFRMmRERN, LR
FEERBR XM GILE. Af1ed—FR5
LRERRLO I, 5 PKC M/ RE KRB E
H¥ B I (Ca/camodulin-dependent protein
kinase [, CamK II ) BEf# 8T & A B BR 1L,
FEBRRAMCASNZER 175 HIFER 184;
b. BB ILETER K X MH ATP BEIS R RE
F15 c.2A BV ULBERRBEAD 1| AP W ALK
EOBRESESIBORTEAMEBERL; d.
iR L A T E A K E Ml ATP B & YER
REA1. X REBR, Y TFRIEZIFA
¥, AHEN Cad ' MBEAEMIE CamK I f1 PKC,
SECATEAMBERIE, AEMEHE ATP 8&E
¥, HHTUN WS, MEE, X4 CS' fBEiE
LWRETREERN, LABMREEEEEN,
WTrEARBRKL, EMH ATP B, FF
ALEF 5K .
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3 BATELSHSYRRNXE

3.1 WmhEBEEE

BTELDENEANSE S, BATEG
Mw ATPEBIEHEM EEATR, HPEHIDE
H 45 & 1 (actin-binding domain) , HBI F&EA
HTREATEAMSFRVYILH. FARE,
BEGBMNTHEHTEANSE 145~ 182 (N EE
MR, HEBIRE. A BEEABAE
MW BBAWIFTEL, RESNE=YY
HEBFH, THEEBE=/HZK: a.N ¥ 13 ku
ZRE, GEFH T~ 144 (LR E, b.N % 22 ku
ZRK, BIEFET-182MURE, c.CH13ku®
Bk, WA 183292 fUfk%E. N5 22 ku 2K
RES FAULShEQ A4S S, HWH ATP BiE
%, MEMEMESRIIAEBSNIEA LS
&, XiEH, ATEgWEQSE SR ES
145~ 182 . Moh, WAIEHERHA, UahE
HERER (5 326~3551%) REATEH
El’*]i’%%ﬁﬁﬁl[w'“'m.
3.2 HREBES

Ao ErEEELEATES, RiEH#
fratriem, ATEANSRAEAS SEES
52~144 i, BARSHATEALE SRS, "TH
SWAETEAX ATP BBIMEH. B4, B
MREAE RSB EELLE S ME
{u[lo,m].
3.3 458175 NEHR

BTEONE 175 4 dR, HTEEH
BAMMF: a. Z2E8K 175 Y IHTEAMNEE
BRI S, HERAERSEERZWETES
FIPLEE. FIBERR{L & Bk — 48814 A Edmon ¥
HiEH, B& PKC # CamK I ¥ X EB ML
L, BRIMHAEFEE SFDEP), diFExx
—4%ik, NEARNEBEZHRILR N Pays
MER, MANERAESE 175 L Eaeyg
B2, BIRiBTY S175A, HBERILEE G B R
. b ZER 175 LWERHEEEWMBETE
HENShEANE S UL ATP B iEHEpym
fil. RNFEAEAEABETELIAX—H

S0 FHEMAMKILEREBERERE, W
“EMMHER EEEE, MES 175 LM
HARMKITXEARAELZEAR, WHATES
SN EANEGRENEETHRE, kL
ATP BB IEYERIBE ), MERABERRESE 175
M EH2ER, BTEQNAREESNHED
G4a, REWMEH ATP BBIEHEMRESN. XHE
HERDF LR — A EBEEYHEEFES FEM
#a, HEWMEARMINGE, CIRFSEH
BB, HOTHIHEEEFRZP.
BB, ETEOR MM TRILE
BEA, FREAMFERELS FYIE, 6
HBF IR SRR IS ML . KB R
HEREE%, REECELRIER.
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Calponin: A New Regulatory Protein for

Smooth Muscle Contraction. Tang Dachun,
Xiang Jizhou", Lu Wentong ( Department of
Medical Molecular Biology, Tongji Medical
University, Wuhan 430030, China; ”Deparr—
ment of Pharmacology, Tongji Medical

University, Wuhan 430030, China).

Abstract Calponin is a smooth muscle-specific

IBlmEEEE 45+ SThae R Bl (L ER B iE (L AL 3E

regulatory protein. The evidences of molecular
cloning revealed the existence of 2 isoforms: «
and B, composed of 292 and 252 residues respec-
tively. Calponin binds to actin and inhibits acto-
myosin Mg®" -ATPase activity, thereby smooth
muscle contraction. The actin-binding domain of
calponin lies in 38 residues (145~ 182). Serl75
plays a critical role in the interaction of calponin
with actin and the inhibition of the ATPase. It
also binds to calmodulin in a Ca2+—dependem

manner. The calmodulin-binding domain is

between residue 52 and 144. Both binding and
inhibition of the ATPase can be regulated by
phosphorylation and dephosphorylation of
calponin.

contractile protein,

Key words calponin,

smooth muscle

FET

(EHREENEREMHHIINAF. dLal 100850)

WE EUVERMYAFENMRUMS TEDFE A REBART LB EBEER SN SRR A6
RERRHAT T gk, XA [ 40 150 70 ¥ 400 ) R AL B B I L 25 0 X AR T Rl ok ] A5 0L B G S % 8 1L BB

HECE VLR R R AT T SR

xi#ia CBtHEBAEERE, HULBE, BERR{CRE, EiE{LE

AE B ik B (K LR 0 R 0 O B R B B
B (AChE) fl TBERHBAESES (BChE) W FF,
A& RN EREER L T EE EEY
R K BREE, BB AU K 1 2% R 2 B AR AR
(ACh) Mt 2 h ) IEH #H1T; B&
BTHEMZESMA+SERE. ZHREM
AChE B —R M T HE cDNA FFIHES 4
¥, H# AChE (TcAChE) B &k X §H£ 47
SEsTR, B, ELFERFEITEYIESD
H5EATREARTHEAEE G BNENS

WM RE T KERNER. HIEM L, Xt
FLAN BT 410 ) 550 A L PR e K8 A 9 o 4 PR AL
R 7 (L0 3T BEBE (L B A B 75 L AF VLRSS 07
HE R B LRI, RSO A —SRiR

1 BHESHSIHRNXRHTHER

o EREEFEAE. BEE N R
wlsh E W R EKE, AChE RIEELTE TH O

W H RE: 1995-10-12, B H#H: 1996-01-18



