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Abstract

EDTA-extractable protein (EEP) is a major extrinsic protein of lens membrane. EEP is composed
of two major polypeptides on SDS-PAGE with apparent molecular weights of 32 kilodaltons (kd) and
34 kd. Recently it has been reported that the 34 kd protein of the EEP cross-reacted with the antibody
prepared against lipocortin, an inhibitor of phospholipase A,. We have purified and characterized the
32 kd protein of the EEP (EEP 32). Crude EEP of bovine lens was applied to a Q-Sepharose column
and eluted with a linear gradient system composed of 0~0.7M NaCl. The EEP 32 was discreted at salt
concentrations of approximately 0.1~0.25M (EEP 32-A) and 0.35~0.4M (EEP 32-B). Both EEP 32-A
and EEP 32-B interact with phospholipid and F-actin in a Ca®'-dependent manner as lipocortin.
Futhermore, the EEP 32-A, a major component of the EEP 32 purified by hydroxyapatite chromato-

BIRIFERSE 010 FKEWAE1—1—1 KEXEERZFTREEEE L 8T

CERCE 2 A28B %M, FRITE4L H 3 BHEFTZE)

Reprint requests to: Ryuko Nakayama, M.D. Dept. of Ophthalmol., Akita Univ. School of Med.
1-11 Hondo, Akita 010, Japan

(Received February 28, 1989 and accepted in revised form April 3, 1989)



PR 5 AL0A

541

graphy and gel filtration, inhibited phospholipase A, activity more than lipocortin. On Western blot
analysis, the 32 kd lipocortin-like protein of human placenta showed cross-reactivity to EEP32-B, but
not EEP32-A. These results suggest that EEP32 contains two lipocortin-like proteins differing in
antigenicity and isoelectric points. (Acta Soc Ophthalmol Jpn 93 : 540—552, 1989)

Key words: EEP, Lipocortin, Chromatography, Inhibition of phospholipase A, activity, Western

blot

I

Kk 2 v A2 2k B0 2 v A 2 B+ hbb
main intrinsic protein (MIP) & EDTA extractable
protein(EEP) 2385 S hTw325, Zo 5 s, MIP
E 2 vt 2 D#50% % 5%, Gap junction © FEHE
WE VA2 THAHZ EBHBALT3Y, —H, EDTA
WU EGTAIRL s TR LS h B Rl % v 22T
HAHEEPIL, RE v 2D 1 ~5%% 5, “h#
T, V&, £V, TE, Lo SR
BEYCL T OFEN MRS TV S, WEED EEP
1Zix, SDS ERkE) L, 34-kilodalton & 32-kilodalton
(LITkd ¢B83) o2 v FagH 3h, s
v 2K ICHRES V) vIBEICHE ST 5 2 LY,
protein kinase Cic X 9 V vER{LEZFIT 59 E otz
EALFRME S s Eh T 5, T, EEP 34
kd @45 (LUF, EEP3M4EBT) ) HarFviDd
OTHLZENR, MY AzrrrviErBE-THL
ICERTNOB, & 5 —DDORTTHH32kd £ V-4 7
(LAF, EEP32& M) oo\ Ti2, SERsslomm(l
ZEHHEORFITHAT W, T 04 E e
ICDOWTHAH I T L,

VARIAFVIRAT A FRIBIC L b FOEEH
FEINDFAKRY A - AHEL v 2 THB, Y
YEE»BDT 7F FvBoEELIE L, FofkE,
FrAEYSFvovRealab )z v SEYH
%, MR ZET5 L Ebh T %, Huang &
B, e PR DR AR Y - A PHEERAEL,
7 3 /BRI L, 50% oA A RT =20 35kd £ v~
SN2 ERERL, VEzAFv], ITELEY, =75
Few oy 7, cDNA sequence -5 7 3 7 BEEL%]
DPEWC LY, VRarFv i, Glenny H2384% L
Twichnyy MRIEEEC Y VIEE L 7 72 7 v LS
TAHERVARITHBEALAZFVDE LD ALY F
I &y —=H Y Has i, sossygw T,
Weber 5 @ Protein 1&[d — % v 2 ThHb o

il

LIS RE B A & o T,

VR F v EFEERIZ, proy s VB
H, 72F v T2 v 213, EBhiggEo
M, Mg FrEL, 7 £ /B BB (Protein I=236kd,
Protein [I=232kd)'®~'®, ~ # ff (Protein I[1=32kd,
Protein III=70kd)'®'®, BE Y >+ ¥FOoBEBET (21
=L 7 b Y v=32kd, 36kd, 70kd)'*~??, AV v -ER
(28kd, 35kd, 68kd)?*®, =7 + VP I A £ o v =
33kd, 35kd, 67kd)* v v ff (=v FHxF=32.5
kd)? N W TEBLRATWS, 2D 5L, HFFEHM
kdfiEo 2 vz RV A2 rFsvEDbDTHY,
FEA32kd B L 6BRA BT D £ v -2 24L, UV Ha
FvERROEREEREE TS Y A2 rvER S v
Ry tEZLRTWA,

S|, FEIHHEE, Hao v akEEOMRRR L
OfEEE, oFEOBELML Y, EEP32ik) £z s
VERE VA7 THHEE L, FTERERYT, £8
Ehiz o TR Lz, Bioll EEP Hifd 2 FRLL, &
FEEO VK2 F o BHRE S v o2 (LT, e el
32k EHET) L ORFERHI,

I Bk

1) # EEP 3

AT e wRELIY KMEETERMREL, —
B, 500 ($lkg) ZH L. fis, HH
i% Broekhuyse & @ 5EE & fli#g{k L TfT - 7V,

2) EEP32 #5584

i EEP #200mg ##8# A (10mM Tris-HCI,
pH7.5) WM, BERA CHLTENR®T- .
EEEA CFEEALAQ 7 s —2e 854 (2 X
10cm)ZH EEP &7 L, fBE#% A 100ml T,
0 ~0.7M NaCl @ linear gradient CT&H L7z, &7
F 7 vavdR vy BEY Bradford B2 T RIE
L, v~ 20FETHZ7F7vavieoT, 10%
SDS-PAGE # 1T~ 7-. EEP34, EEP32, 7 V 2 % ) v
iR L, EEP34, EEP32% &7 5 7 > a v 2[EIN



542

L,

3) BRKE

SDS &S kEhE, Laemmli #2272 & © 10% @ SDS-
PAGE % 1T - fz, W CBESHkEZ, O'Farrell?® 0’
Erft v —RkTHRSEEABRKB LT, %A
12 SDS-PAGE 1T > 7.

4) MEDIER

Q-t7rr—AReZr=}F ¥ F 74— HTHEL
tz EEP32, EEP34% 7 HuH SDS-PAGE iz T B Xk E)
W, X hmHERL, KRcRELL, i EEP32
¥itk, #i EEP34#i{A% Western blot Iz CHEFREE, #T
Mg w157,

5) Western blot

Towbin 5@ fjkicfE - 7z, SDS-PAGE #, 7 =
FHET » 74 M2 -CEELL, S, a4
A% & — EEEE Y+ F IgG Hib By re,

6) 7o FESER

7 7 9 %, Spudich and Watt #3*9C¢ v 4+ ¥
acetone powder L W L7z, BRELALG-72725F v
33ug Lilkdbug 7, EEHEEK(100mM KCl, ImM
MgCl,, 5mM 2-mercaptoethanol, 0.2M ATP, 5mM
Tris-HCl, pH 7.5) thCcES €k, EEESIZ
EGTA # 71X CaCLZ# EE1ImM £ 7cd X 5
%, BEX1T5ul £T5, 257, 1RHEES I ELHE,
100,000 x g, 307MoE L, i & LBy
i+, & 4«SDS-PAGE to#rLic,

7) U REE ) RV — LSRR

A Y — AW IS KHEug 0 %, KR (REE
E2mM MgCl,, 50mM Tris-HCI, pH 7.5) thTEE
L, Bz EGTA #7:4% CaCL%##BE1ImM &7cd X

Sihnz, MEX1T5ul L35, 25C304/[], incuba-

tion £, 100,000xg, 304fEELL, WEE U LFEY
%4« SDS-PAGE #f7\v, Z#i L7, Bica v A7 r—
LNEavybr=LELT, Z4+AZ77FT—N 2
Y, 7 ARZyrFo—derl]) ¥ FTHARTyFo—
P T A e T 3 Y T AT FFT—le g I
FoAk TR ET ) R - AEEIERL,
CaCLEZLETTD, REE VAV -2 LtDEEHEYHE
~e,

8) FRRAFKR R—F AEHEDRE

Rothhut 53", Davidson 530 HEic#E LT, Fad
DEFETIT - 7z, [*H]Oleic acid T 7 ~» L 7z E-Coli
(HB101 strain) #hAalE o B & B LB L B ik
B, 93 X10°cpm/ml LB L3 CHBELI LD

HIR&EE 938 5%

EEE LAV, &K (175mM Tris-HCl, 17.5
mM CaCl,, pH 8.0) &7 2 Efir =& 1 <=+ A,
(==Y v#—)50ng LBV F=2r s T 2k
# EEP32-A) # N2 #E%300ul &L, 4°C, 104fHE
@ preincubation # 17 - 7=, *H-E+Coli 5041 % #n
LTRIG#MET 5, 4T 5 4o incubation #, 2
NHCI 1001, BSA (100mg/ml) 100gl Zinz, FiG
gL X85, RIGEIEE, 10,000xg, 5430 L E
E300u] FOMAFEE LR EE S v F v —vav e h Y
v - TRIELK,

I SEEAGR

1) #i EEP o

BiFS Lic A THid L /ol EEP B %, SDS-
PAGE Tix&+ 5 &, RlimLicL 53AxD0EE
A rnBbohic, HEEPO <~ v FRGFE~—

) .

94K» ..
67K
43K
>
-
30K
w
20Kk “
-
14K s

1 ¥ EEP @ SDS-PAGE iz X A2 f##fr. 13518
< —#—%xL, ks 5 Phosphorylase B (94kd),
Albumin (67kd), Ovalbumin (43kd), Carbonic
anhydrase (30kd), Tripsin inhibitor (20.1kd),
a-lactalbumin(14.4kd) TH 5, 2 X5EHELR:
H EEP O ES k@) - 2 — v &R T. KHILHE EEP
DAV IETHB,



SERCE S H10H

>

0.75

0.25

Protein concentration (595nm )
[ =]
(4]

EEP 32 kd proteindf§#d, 4 BiEHE 0 ratat - shilif 543

Nacl concentration

Fraction number

Wy W = T

- o SR

14 16 18 20 22 2% 26 28 30 42 44 46 lil 50 52 54 56 58 60 62 B4 66 68 70 72 74 76 78 80
X2 EEPOQ-+t7rr—Rezu=}t 7374 — LM AZQ 77—
ARl b7 7 4 —CBFEZ2VA2DER A2 —vE, BBE7Frvav
@ SDS-PAGE -* # — v #7773, EEP34133EWEE S (EEP34-A) £0.1M NaCl ©
B 2h o85S (EEP34-B) k4@ 2k, EEP32i30.1~0.25M NaCl CHEH 2R
HEs (EEP32-A) £0.35~0.4M NaCl & 2h 385 (EEP32-B) & 1o 48

Ehi,

7 — D30k L43k OEIICH O, HNBEEL L, HFE
(%, 35kd, 34kd, 32kd L#EEh -,

2) EEP32m 458y

M2eml7aksic, EEPMRIEREFE S
(EEP34-A) £0.1M NaClT®H & h 5 @ 4
(EEP34-B) kicZrBtshic, —F EEP32i3, K¥4%
(30.1~0.25M NaCl Tl s h 5 &5 (EEP32-A)
i, —#130.35~0.4M NaClTHH X h 5 @45
(EEP32-B)iz 778 = 7=, EEP32-A, EEP32-B ##
FELIERiciL, EEPM-B LIEGF 27V A& ) v h
BELTWKDT KRWT, 2 v 278B0%
EEP32-A #HEMT 57, ~A FeFo 7484 b
re=br374—, BErAfli@ziT-1 K3
¥ EEP32-A @ SDS BRkE) ¢ # — v &R L1,

3) BE EEP32-A O/ IVBBIC L 5 5 FRHE

TSK gel G3000 SW # 5 & (0.75%60cm) 1= k5H

EEP32-A 200ug %L, HPLCIC L 5 7 A JE:B%
fTotc, 8 EEP32-A 04 F#1230,000 & #E X h
7o (B 4), REREEMOMERTIRBTH -7,

4) ZRTEBRUAEC & 55T

i) Qt7rr—ADEH 2~ EEP32IC
A LY ZEL EO%E S DR b isoprotein
PEETLZ LSRN S0 T, RTESKEIC
Ih®e L, M5 Rt 51, EEP32-A i3,
Eo0FEHEAKRy FAEHEHR, FELRT.1, 6.8,
5.9 #EIhiz, EEPR2-Bicii=2>DFEAH » }
M &, £EAIE5.8, 5.4 EIhT. o0
AETRES L 0okE) <% —viTi2, EEP32-A
D=D2DAHKy + & EEP32-BD 2D Aty b
KAHBADDFEAF » PBEH IR TV 3, #£-T,
EEPR2IcizA e b ABOSEESE ) 7 v + B
ETrdh0LtEZLNS,



544

(93 K% EEP32-A ® SDS-PAGE 22—, 1%
FFE~—»—%m”L, k& & Phosphorylase B
(94kd), Albumin (67kd), Ovalbumin (43kd),
Carbonic anhydrase (30kd), Tripsin inhibitor
(20.1kd), a-lactalbumin (14.4kd) TH 5. 2%
¥ 8 EEP32-A GG ¥l20pg, 10ug, Sug) @ SDS-
PAGE - % — v %7,

i) BB EEP32-A £ Q-7 7r—RIZL h 5 E
i EEP32-A # Rt EBRkENC & b L 7,
HéewrLick5ic, M EEP32-A CiX=2DFE
AXy bBEHER, THhBHIEEPRZ-ADEHER
Ay bE—BHLE,

5) EEP32D4iEMHE

i) F-7 7+ vkE&H

HITERLcrdk, sAvrvafFETFTCR
EEP32-A, EEP32-B it F-7 7 # v L& L, TR
B X EGTAZMa sy akdFLr—LL
HBER, LReHEL I hihai, fE-T,
EEP32-A, EEP32-Biz Lt bich o v skfFEHO F
-T2 FVREENER TS ARSI,

i) VvREY A —af5EH

M8wmlitdr 2rvroaFETCR
EEP32-A, EEP32-B ixit#ic#tl Ehrs, EGTA
HINCRMBCRE S hT, MEELbIE, 2y
AEIEED ) VIERE ) AV - A EREETH LM

HiESE 938 5%

Yok, BWTE, avAFr—aA(C)&Favie—i
LT, 72AR77rF =) V(PS), 72A7T
Fo—eef b= (Pl), 72 A7 7F =)l
=8 -7 3iv(PE), 7+AT77FT—Nea) v
(PO) 2 hThBHIEL ) KV — 2 LOEEKEY
Aoy AEETTHN., F0&E, HoirRLk
X 51, EEP32-A, EEP32-Bit & %z, PS, PI, PE
LA LB Ehicdt, C PC LSS L
ot

iii) & A& A—¥ APHEEN

B10ic ) A aag v [ B OKH EEP32-A 0 REK
FHEOMEEHBE R L . 50%H EMHE -8 &
EEP32-A ix1.5ug, YV A2A5v 1id6ug THO,
MWEEP32-AB YV AansF vy XhiENRAAKY
A= A BHEFESED bR,

6) EEP32& EEP34, & p4#832k ¢ DERA

EEP34-A, EEP34-B, EEP32-A, EEP32-B, t b
faf32k 1w o\C, ¥ EEP32#ifk, i EEP344i{k, #1
b b ja#E32k HifkA AL ~7c Western blot # 4T\, &
A ZE M R L7,

i ) EEP34-A, EEP34-B i1#1 EEP32#i{f & KIG¥
+(®11), EEP32-A, EEP32-B (341 EEP344i{k & X
GL7e ot (K12), %€ - T EEP34 & EEP32ik e
Rl B £ v -2 TH D, EEP32ik EEP342MES
FILIbDTREVZ EBREHLNTH S,

ii ) EEP32-A 331 EEP3R2%ifk L RIG &= L1c (X
11) 23, #ie + BE32k btk & ORUGIREE -2 (F
13). —77 EEP32-B i, 1 EEP325ifk & RIb A &7
(11D, #ie hRaM32k Hifd & UG LIC (K13), £
v+ 32k ofl EEP324itk & o UG EE5h - 72 (B
14), LlkX b, HLEEP32#itkis, s v 27 EDE
EEP32-A i+ ahiErnEE S hicb o ThH -1,
iz EEP320 5 &, EEP32-Bit e F HAM832k &
FHER—0 s vz ERBERLH, EEP32-A 1
b b ER32k LIIATEMM L, REFRICRLS 2
vARAZTHoI,

v %

EEP B+ 5853, = h % T Broekhuyse 50 7
=7tk LT, HEEP ZEZ B\ -TTHhhT
77, L EEP ©3kd iy E V Ka2rF v O
ERBA B ENK, §5E, vkt b EEPDd
5—oDOMGTHHI2kd 2 A2 HEML, £04H
EHCOWTEN L, FlciEso ) fars v

e



SEECCE 5 H10H

Absorbance (280nm, 0.1AUFS)

EEP 32 kd proteind> ¥, AEFIER R OVREESEHIMET « BIlifl 545

20 a0 40

Relention Lime (min)

25’-

Ribonuclease A (13.7 kd)

20 |

Retention time (min)

purifled EEPIZ-A

o  Chymotrypsinogen A (25 kd)

Ovalbumin (43 kd)

BSA (67 kd)

Aldolase (158 kd)

© Catalase (232 kd)

O Ferritin (440 kd}

10! 1ot

i i
'
1o 10’

Molecular weight

4 AUEE (SW3000G) i & 5855 EEP32-A 04 FRH#ESE, LB AcAS4c &
h#sS L7- EEP32-A © SW3000G ic 33 8 v 5 7 OB 2 — v &R+, THE

DOLGFE=—H—,

® (1B EEP32-A, #Ehi15T&, #4402 retention time

T, X8 ™ SDS-PAGE 4% — v I WS EEP32-A D~ 221 THh, 21k
EHF2rIAL2)vDE—2ThbB, FFE~—»—O retention time 7> HEB 5
ToRER L 0, KE EEP32-A 04T 8i230,000 - #E 2N,

B2 w22 tDREAPH~I.

FATRIZ L 55 FREOHEN S, SDS-PAGE E,
32kd & HETE T iz EEP320 0 F- &3, 30,000 & #E
dhtc, #£- T, native RRRBTR, 4T ==y b %
Bl VWHBEE LTEET S0 EELLRS, ¥
e, BAAVvTHrn<t+ 75774 —OBH 52—V
16 EEP3R2iciidisd &b Bl Lo Bo RS
isoprotein DAFAEARME o, “HTESKEI
LA G EEPRIC3 Al LA EBOEES A

V7V FAFETBILMBEE IR D
EEP32-A icti, pI' 7.1, 6.8, 5.90=2d3 ) 7 v }
%, EEP32-Bii pl' 5.8, 5.40-3 1) 7 v | 23 &
hic, ThboAY) 7w r OBEILTO - & 2#E
S5, Hb, VRaLF v EEP b Thi ) v
bxFT B LB LMACIATHEE &b, &8
BOBWE A2 00 YEMEERhA ) 7 v F 2R L
TWAuRENLZE 2 515, F1, Western blot D
F2:5 EEP32-A & EEP32-B 32 B 5 &



546

- -

pl 1 eia 59 58 54

32-A 32-B

5 “HTESKE)NC Y 5 EEP32-A & EEP32-B o l#iEt, A (X EEP32-A, B
1% EEP32-B, C X EEP32-A & EEP32-B 0E&AHO R TBEIKE <2 — v &7
4. 11 EEP32-A ©oFEA A, +, AZEEP32-BOEEAK » b &iRd, DIk
HLEEAHs PEDOWTODFA T 77 a®kRLE OIWEEPIZ-A, @it
EEP32-B Tl Shic A4 » » &RiT, EEP32-A CZ=20FXHEAK » + (pl,
7.1, 6.8, 5.9) 7%, EEP32-Biciti—2o0FERAL» + (pl, #5.8, 5.4) &

Hahi,

v THHT EHEE LKL, EEP32-A, EEP32-B
DFREFRCECHEREORRB & v A2 NEET S
THEM D E 2 bh 5, 40, Kl &1/ EEP32-A iid
EEP32-A LRIL=20 A )7 v b sEHERTWS
DT, LG, Frgd )7y oBEENLE-ER
ELTe) A CHEBRHNTOILENSES S,
TrFvESKE YV vREKGEEORE LD,

EEP32-A, EEP32-B ix t dic, V K2 A F v LAFED
Ay MEERO T 7 FUEEH, Havy MEE
oy vIREEEMEE T LB S, Arew
LHEETTOEEY vIRE ) KV — & L OFEEERIC
¥\ TiZ, EEP32-A, EEP32-B i3 & %12 PS, PE, PI
EREA LIS, PC L3S Lindsiz, EEP32E ) ~

HE'E & s & OB ICoWTIE, PS, P10 X 5 1t
) VBB LS TR LB AIA T Y ARNTHAA
VHESIT L ATHEYE, HAVEPED X 5 inlEEME Y
VIRE & A REET A L LBUKEEEIC X A TTHEMA
HHXh5h, EEPROT7 7+ 6, ) vIRER
&1z, EEP322 MBS - Mg Bk o @B b o
BWErELLTUAZ EETRBLTVL5, Fig, Bl
EEP32-AciI Vv AaarsFv b ik AA Y S —
£ A HEEE B bR, e 2t ) =T RAL
y3vovoEAME L s EEFRCE T
EEP32#4: EEP34Ll iz K ¥ e BE X RA-LTW5 D
DEEZLRL, ThLOEHBREOBF LD

EEP32-A XV # o v LA ERERLET S



FHEES H10H EEP 32 kd proteine> 588, 4 HE R O FIS IR - Fhilifl 047

B6 —HkicHESkE I X 5 EEP32-A - ¥ 8 EEP32-A 0 B &, Ak
EEP32-A, B i3l EEP32-A, CIX A Lt BRESL-HABOBREKE 5 —v %
=T, TWEEPR-ADFEZAH,y b, ARES EEP32-A0FER £ b 2TT,
DIt LB ALy MIZDWTDFA 75 A%E LT, Bl EEP32-A 0+ E
AH vy MIEEP32-ADFEEAA » b L —F LT,

Z EHER S,
EEP32(% EEP34 & Sy FEAGELLL Tds b, EEP342%
c_ _E _C E B BREERIC X > TIES FALL 7= THEE & % 2
PSPSPS PS B, TERICIZEESMZE <, EEP3R
el i i (X EEP34 DKk G EY Tk tc -7z, Fic EEP32
@ 5% EEP32-Bli b F FAME32k L AFEMEXEL, @
FLR—D 2 vy LEZ BN, EEPR2O RS

7 EEP32-A, EEP32-B o7 7 + v #5&#. S it |k
#, Plit®a# L, Ci31mM CaCl, % & {rig i,
E21mM EGTA #* & UBERTH B LERLT
Wh, *TRLAAY FHEEP T CRLAAY

FR72%vThd Ay sFETTR
EEP32-A, EEP32-B (17 7 # v L #5& L, Ihiic[6l
&, EGTA EE T eRitBim s I hnu,




548 HER£3E 93% 5%

32-A 32-B
8 EEP32-A, EEP32-BD ) vRHEH YV £ V' — 4
Ak, Sk, Prkit@E#EL, CixlmM CaCl,
& 1B EW, EX1mM EGTA # &tigimtd
B LEERLTWS, *TELEAY FAEEPT
» 5. EEP32-A, EEP32-B it » Ao 7 AFFFE T Tl
e, EGTARFETCRREFckHEh S,

) P S P
123 45 12345 1234512345

A s A

EEP 32-A EEP 32-B

9 EEP32-A, EEP32-B0 Ao v AETFTTOLME Y VIFE ) £ — afEEH.
Skl PuEBrEL, 1Zarvaye—n (C), 2@kA7rFI—A &
Vv (PS), 3BEKRAZrFT—Ned s b—0 (PD, 4RKRAZ7FI—2-
29y (PC), 54 A77rFo—Aexg/—nT73iv (PE) 280UV HY—4
#RL, *CRLI-v FHEEP ¢4 %, EEP32-A, EEP32-Bi2C, PCE:&ls
VAV —ALifESRTEFT, PS, P, PER&T ) £V —a L34 L TR
i EhD,



SEBTCEE S AL0R EEP 32 kd proteind i, ABRIE MR OB LHHE « Il 549

100+
90+
80
70+

purified EEP32-A

40+

30

Phosphol ipase A activity (%)

20

10 T T T 1
10? 10° 10 10®

Inhibitor (ng)

E10 ¥WEEP32-A LV #HanFv I DhAK Y-+ AIEEN, #E2) £=2
AF v 1 (0) B L UHB EEP32-A(A) D 2 v o7 BETRL, #EIAALY -
 ALTEMART, S50%FEEE LS EEP32-A 31.5ug, V#anF v 1id6ug T
Hb, BREEPR2-A itV AalF v X hafk Ak A=+ A JHEEMAZ
dbhi,

T&H 5 EEP32-A it e b 5832k & REEFEN R A —fE® isoprotein AFIET H Z L H¥| 57,

HA VA THoTe, B, EEPRICITHIEMORK SEDERNHE L7 EEP32-A OEBER %,
g n32kd ® Y Ko v F VER & v s kT
A B e MERTTFERPEMUL, LLEBETSH

H1msz0 g EEP32-A (XA v v aKEY, T2 F
viEEH, ) VIREREH, cAK Y - ARERE
stV Rars v EEEOEBREREEAFELTY
o, LEOFEBRFBERI D, EEPROER D TH 5
EEPR-A ) AansvEHRAZ VA2 Thbh LD
Wi, BCREYrEET 15 EEP32-A ke
32k LAEMNTED bV 0K L, EEP32-B it

E11 # EEP, EEP34, EEP32izxi+ % #i EEP32#ifk
1z X 5 Western blot. 1i3# EEP, 2 (X EEP34-A,
3% EEP34-B, 4 i EEP32-A, 5% EEP32-B %7~
4. A 12 SDS-PAGE @ Coomassie brilliant blue
Ik A& vz iE, BUEH EEPR2HfEiIc X 56
# 75 T. #l EEP & EEP32-A 7' #i EEP32#1 & 1=
LoTHBEEIRT D,




550 HEEEE 93% 5%

[12 # EEP, EEP34, EEP32ic#f3 Al EEP34¥ifkic X 5 Western blot. 1i3Hl
EEP, 21X EEP34-A, 3 X EEP34-B, 4 (X EEP32-A, 5!X EEP32-B #x%. A
1% SDS-PAGE @ Coomassie brilliant blue = X % # v < 7 #¢f5, B (341 EEP34#1
ki X %@ >R, H EEP, EEP34-A, EEP34-B & EEP32-A, EEP32-B iz
T BIE T 5 EEP3423 1 EEPMHifbic L o TS h T\ 5 2%, EEP32-A,
EEP32-B 2% % Hig\s,

f B
3

me Ml el

[13 ¥ EEP, EEP34, EEP32izxi3 541 v + FA#232
k §ifkic X 5 Western blot. 1X# EEP, 2
EEP34-A, 3 (X EEP34-B, 4 12 EEP32-A, 5 X
EEP32-B # 7% 1. A ¥ SDS-PAGE ® Coomassie
brilliant blue i X % # v -2 7 Jefs, BiiHi e  BAME
32k Yifkic X ¥E A RT, Ml EEP, EEP32-B #'4
|4 i‘ﬂéﬂ?ﬁk L Lo Tl HT TS0,
EEP34-A, EEP34-B, EEP32-A ®3ufa385\-,

=

[H14 ¥ EEP & v b af#32k ioxt3 5 §i EEP32#itE
iz X 5 Western blot. 133 EEP, 2tk | fa432
k #7=L, A L SDS-PAGE ®© Coomassie brilliant
blue i & % & v % 7 %efa, B (341 EEP325ifkic Xk 3
o d, M EEP 1241 EEP32Hi{R1c L » T <
BF S TWBA, v b FEERk ORMEITIF,



ERETCEE 5 H108

TEMAPFL T LG, EEP32-Bh ¥4 4
aF BRI A7 EEZORI, TOZ LIIGRE
FWRZERD IR LT, Hre T skFHEOT 7 F v
et Aoy alkFHO ) VIBERAR LV 51
VR F s RO EBREEMY S EEP32-B o b 8%
bhicz &b d82 5, LLEXD, vk
EEP32ici}, SBRALHFEHEXYRIZTHFD ) K=
AFVER S VA DEET A ERTREE AL, &
T, it » AT aEFEE OB X b EEP32
e PGSk MRl—2 v 22 THA S LoYFOTF
MEEETLIHFLVARAB LR,

2kd 2w A2, A iy ANy b)Y,
=Y F& %2, Protein Il i EOBFHFTHWME SR T
WED, A=z )y (voEIE, OB 3%
EAH5.6~5.82 Proteinll (72 /B L, 7%
FFHED (36.51 L FEXh T3, Wig vz cBL
TR I ATV RVWOT, WENA—D DK
DOmdh B ITEE o R % o isoprotein 7t O
IR TH B 5, EEP32-A 13#%% &, EEP32-B it
MELEBANALULESV 7y v 2ETH T Ln
», EEP32-A {2 Protein Il &, EEP32-Biis L= v
7 b0 v ER—-THHEREMESDH S, S5 EEPRO 7
I/ BRELT R RE LT ALNERS S S,

X M

1 B AE KBEF, |lETF M EEP3M-
kilodalton protein i=B3-+5 8%, HHIE 93:132
—141, 1989,

2) Bloemmendal H, Vermorken AJM, Kibbelar
M, et al: Nomenclature for the polypeptide
chains of lens plasma membranes. Exp Eve Res
24 : 413—415, 1977.

3) Broekhuyse RM, Kuhlmann ED: Lens mem-
branes. I. Composition of urea treated plasma
membranes from calf lens. Exp Eye Res 19 ; 297
—302, 1974.

4) Bauman AA, de Leeuw ALM, Broekhuyse
RM: Lens membranes. XII. Comparative
study of biochemical characteristics of the fiber
membrane polypeptides from bovine, pig, sheep
and chicken lens. Exp Eye Res 32: 491—500,
1981.

Broekhuyse RM, Kuhlmann ED: Lens mem-
branes. IV. Preparative isolation and character-
ization of membranes and various membrane
proteins from calf lens. Exp Eye Res 26: 305
—320, 1978.

Bauman AA, Broekhuyse RM: Lens mem-

w
R

6

7

L

8

s

9

Sl

10

11

12

Nt

13

14)

15

L

16

EEP 32 kd proteinm#f#8L, ERIGMER ORS00 « Fhilifil 951

branes. XIV. Comparative study of im-
munological characteristics of the fiber mem-
brane polypeptides from calf, pig, sheep and
chicken lenses. Exp Eye Res 32 : 299—308, 1981,
Bauman AA, de Leeuw ALM, Broekhuyse
RM: Lens membrane. XV. Comparative
study of membrane and cytoplasmic proteins
from human , monkey and other animal lenses.
Exp Eye Res 33: 309—314, 1981.

Raaij AJM, de Leeuw ALM, Broekhuyse RM :
Complex formation of EDTA-extractable pro-
teins from calf lens fiber membranes with cal-
cium and acidic phospholipid. Exp Eve Res 40 :
477—487, 1985.

Raaij AJM, Feijen A, Snoek GM: EDTA-
extractable proteins from calf lens fiber mem-
are phosphorylated by Ca?*-
phospholipid-dependent protein kinase. Exp
Eye Res 45: 215—225, 1987.

Russel P, Zelenka P, Martensen J, et al:
Identification of the EDTA-extractable protein
in lens as calpactin I. Current Eve Research 6:
533—538, 1987.

Huang KS, Wallner BP, Mattakiano RJ, et
al: Two human 35kd inhibitors of phos-
pholipase A, are related to substrates of
pp60¥—*™ and of the epidermal growth factor
receptor/kinase. Cell 46 : 191—199, 1986.
Glenny J: Two related but distinct forms of
the Mr 36,000 tyrosine kinase substrate
(calpactin) that interact with phospholipid and
actin in a Ca*'-dependent manner. Biochemis-
try 83: 4258—4262, 1986.

Saris CJM, Tack BF, Kristensen J, et al:
The cDNA sequence for the protein-tyrosine
kinase substrate p36 (calpactin I heavy chain)
reveals a multidomain protein with internal
repeats. Cell 46: 201—212, 1986.

Wallner BP, Mattaliano RJ, Hession C, et al :
Cloning and expression of human lipocortin, a
phospholipase A, inhibitor with potential anti-
inflammatory activity. Nature 320: 77—81,
1986.

Glenny JR: Phosphorylation of p36 in vitro
with pp60°°., Regulation by Ca®* and phos-
pholipid. FEBS 192 : 79—82, 1985.

Gerke V, Weber K: Identity of p36k phos-
phorylated upon Rous sarcoma virus transfor-
mation with a protein purified from brush bor-
ders: calcium-dependent binding to non-
erythroid spectrin and F-actin. EMBO 3: 227
—233, 1984.

branes



552

17) Gerke V, Weber K: Calcium-dependent con-
formational changes in the 36-kDa subunit of
intestinal protein I related to the cellular 36-
kDa target of Rous sarcoma virus tyrosine
kinase. ] Biol Chem 260 : 1688—1695, 1985.

18) Shadle PJ, Gerke V, Weber K: Three Ca**-
binding proteins from porcine liver and intes-
tine differ immunologically and physico-
chemically and are distinct in Ca** affinities. ]
Biol Chem 260 : 16354—16360, 1985.

19) Geisow M, Childs J, Dash B, et al: Cellular
distribution of three mammalian Ca®*-binding
proteins related to Torpedo calelectrin. EMBO
3:2969—2974, 1984,

20) Siidhof TC, Ebbecke M, Wallker JH, et al:

Isolation of mammalian Calelectrins: A new-

class of ubiquitous Ca®'-regulated proteins.
Biochemistry 23 : 1103—1109, 1984.

21) Walker JH : Isolation from cholinergic synap-

ses of a protein that binds to membranes in a

calcium-dependent manner. J] Neurochem 39:

815—823, 1982.

Siidhof TC, Walker JH, Obrocki J:

Calelectrin self-aggregates and promotes mem-

brane aggregation in the presence of calcium.

EMBO 1: 1167—1170, 1982.

23) Davies AA, Crumpton MJ: Identification of
calcium-binding proteins associated with the
lymphocyte plasma membrane. Biochem Bio-
phys Res Commun 128 : 571—577, 1985.

24) Moore PB, Dedman JR: Calcium-dependent
protein binding to phenothiazine columns. ]

22

st

HE< 9% 5%

Biol Chem 257 : 9663—9667, 1982.

25) Kretsinger RH, Creuts CE: Concensus in
exocytosis. Nature 320 : 537, 1986.

26) Bradford MM : A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye
binding. Anal Biochem 72 : 248—254, 1976.

27) Laemmli UK : Cleavage of structural proteins
during the assembly of the head of bacterio-
phage T,. Nature 227 : 680—685, 1970.

28) O’Farrell PH: High resolution two-
dimensional electrophoresis of proteins. ] Biol
Chem 250 : 4007—4021, 1975.

29) Towbin H, Staehlin T, Gordon J: Electro-
phoretic transfer of proteins from polya-
crylamide gels to nitrocellulose sheets: Proce-
dure and some applications. Proc Natl Acad Sci
76 : 4350—4354, 1979.

30) Spudich JA, Watt S: The regulation of rab-
bit skeletal muscle contraction. ] Biol Chem
246 : 4866—4871, 1971.

31) Rothhut B, Russo-Marie F, Wood J, et al:
Further characterization of the glucocorticoid-
induced antiphospholipase protein “Renocor-
tin". Biochem Biophys Res Commun 117: 878
—884, 1983.

32) Davidson FF, Dennist EA, Powell M, et al:
Inhibition of phospholipase A. by “Lipocortins”
and Calpactins, An effect of binding to sub-
strate phospholipids. ] Biol Chem 262: 1698
—1705, 1987.




