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Abstract. Phylogenic distribution of 39K protein in various organs was studied by western blot
analysis using anti-recombinant 39K protein antibody. In guinea pig, 39K protein was distributed
in polymorphonuclear leukocyte (PMN), heart, lung, spleen, kidney, urinary bladder, stomach,
skin, and placenta. Similar distribution was also observed in frog, teleost, and ray. However,
the immunological reactions with anti-recombinant 39K protein antibody in teleost and ray were
weaker than that of frog. On the contrary, no detectable distribution was observed in inverte-
brates. From these results, it is concluded that the annexin I detected by anti-recombinant 39K

antibody distributed in various organs of vertebates, especially in higher animals.
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PR Z KTk 2wy s Ay 7oy MEICK 339K (FaAF > 1) ORKFRENIG

DIEBRLIHSNT VLB, 2D VX7 BER, R 2R SRS N, FIREERY, B
Al dp 2 W IIBEEEIERT, BBAMREED CattF v > A NVERY R E OKEER b B, Z D4R
bURIANF Y, ANRTFv, ¥2FVy, TURXFYUREBERZIEEIN TV, &
iTiZ 7% - T Crumpton & Dedman DBIZ IV EZL DI D HEOWREDREZTRBEBTT 2+
VIEMI— LTINS XS0 7% L L, 2O in vitro TOEHREREM IZIRI N T WL
53, DY UNTEOFREDERNORROEHEBEEIILBHL LI IR T, HHI7 %
Frod, HABKZOSMBRoND EEZ o TWed, RiiKK->T, YavyYawn
TODHBIESTHA XY, Z U CTHEYMIRTH 2 b~ MEIE?, S5 ICBKHEPICBVTL T
AF RS N TBOEENED SN TS, WA BSEEL 239K 1%, cDNA 7o —=> 7
DERPSTAF YV IRBT IV NVETHB I LS E RS20, BAIL, 2hET
CHIK FifEE AV, ZhELEY FEEBICBO TIHFFERICERCKBICEEST 3 2
L, ZLTZDOMMOBICBWTbE L, Ty POFFEREHML TS Z L 2SI LT X
72, ARFFETIE, 39K OOMi% S SISO PICT 5729, MHZ39K 632K 7 a—s
NPHEZTERR L, VTR F 7 ay PEIC L D REFAERCHAED & WA, A, RUEL
DEYNT D WTRET L 72,

wEEFHE

Y3, EHEMIM D20 CHAMEE LTt b (human, Homo sapiens), ENVE v b (guinea
pig, Cavia porcellus), 7 v b (rat, Rattus norvegicus), WAL LT 7 ¥ # )V (frog, Rana
catesbeiana), TEHFEHE LT ¥4 X (tortopise, Geoclemys reevesii), FIEE L CHEFAED
A ¥4 (teleost, Oplegnathus frasciatus) LEERIEDT H x4 (ray, Dasyatis akajei) %
Mwiz, 7z, EREVIFDOZ»THRYEE LTy Ry (ascidian, Styela plicata) * B>
720 ZOMOE & U CIIBREEMIFID X 2 X4 < F (starfish, Asterina batheri), i8]
YIFAD 7 5 v (seg-slater, Ligiq exotica), BEEYIFID 7~ ) (leech, Whitmaniapi-
gra), BOFYIFIDY A5 Ky Ay (peanut worm, Phascolosma scolops), ¥RIEENIFT D 7
B (bivalve, Tapes philippinarum), ¥ERENIFID T4 54 4V B4 X > (sponge, Halichon-
dria japonica) Wiz, Zh o 2R HBTHAB L, FFh Fig. 1 ONATHEN-EZ 5
WY s, EoF oMz, BRE (Saccharomyces cerevisiae) & REEE (Escherichia coli) & F
W7z,

BEORER . Zho0AEYDS B, BREBYMO b O RSERBINICHE 2ERL, £ 0o
bORMEE S SICHEB R ER L, $RbbBED 2V iRERENY I TISRATL AL, 2
D125 mM Hepes-HCI (pH 7.4), 100 mM KCI 12 1 mM EGTA, 1 mM PMSF (Phenylmeth-
ylsulfonyl fluoride), 0.01% Leupeptin # & EERTTT 70> RESFF AP —12 LY 4°C,
103/RE7 4 X LT, 4°C, 10438, 5000 rpm 3ZEL L, % O30 _FFE (post-nuclear frac-
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Fig.1. Scheme of genealogical tree
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tion) 23K & LTz, 2o DFEEHE Lowry LD ¥ X7 BEEZEEL, S5mg/mlicZ
% X5 EREOBER CTHREL 7288, SDSEW] (2.5% SDS, 50% 7V £u—), 0.36 M 2-
Mercuptoethanol, 25 mM Tris-HCI pH 6.8) ®%&EMZ, 100°C, 3 SRIZEMLEL 72,

P Z 39K HAEDIER © FifH#a 2 39K fiikiE, UTD X 5 WER L Tzs kb b, 200 ug O
L Z KO L HB DL T, b T VanNy b e TzwAaya Yy 2ERL, YV FOETA
BREL K, ZHEME, FE0MBEZI39K LSEIIRTEE7 Al T YVa Ny bETIvNY g
CERVER L, RT~NEEL, 20k, 7—RAF— L LTRAKOZLVY a v 2EHBET2-3
EEREL 2%, MEEHRL 72, ZOME» SMEEITICED yv-7u7) y2E8L, thz
i z 39K Ptk & U CEBICHEL 72,

BRASHE VT RS 7Oy b L BRkENL, Laemmli O ICH#212% SDS-PAGE %17
STz F T2, ZIRTTESIKENE, O'Farrell © FE®PICf e, —RITTHIE, LKBfO7 ¥R T A
YEAWTpH3.5-pH 9.0 COEBABXUKEI 21T\, IRITH I Laemmli DI &
%12% SDS-PAGE %1T7o 7z, ¥ 7c7 A% > 7y biE, Towbin O /7K, BRET 2
X, SVR7HOSfEE Y 2RV, SIRERIGT 25 X 7EOHE, ITOo X5
fiote Thbb, BEEY 1 %A+ A I N7 kgt TBS(25 mM Tris-HCI pH 7.5, 150 mM
NaC) ¢7 oy >/ Uk, —Kike LT1/10004 R L 7-his#e x 39K $ii6 T, E|T—
B#RT incubation U7z, 0.05% Tween-20% &% TBS Tz & < He¥ L 2%, Rk L T
1/500F R L 7e e S v A ¥ ¥ 7 — BB Y ¥ 1gG HilE T, =& T—FFfH incuba-
tion L7z, 0.05% Tween-20% & TBS Tl % & { ¥e¥ L 721&, 3, 3’'-diaminobenzidin tetra-
hydrochloride 23E & L THB ¥, HiAERIGT 55 »X7EHE2BEE LT,

R BE

1. PR A 9K PEDIFRM  FH L VB OREE 2R T 2729, EVEY MFFERO
MBS >N BE CIRTTESIKE L2, YAy 7ay f®2{To 7, Z0kE Fig.2 12
T, ZOVKRIEL DY V7 BRELENVE Y MFPERDIK DA RHL kT 5 2
ERBHS M ER STz, BICHFFERICE T AF Y OB RED 6BES I TS Z LT
XNTEVO, Z2OILFLIY /87 BEEED S ZOTBEBIBL DT 2 F Y VY V7B ER
ERIGT AR E Z S, ZOFBRE Y, ZOHBEBK T bbb 7 AF 1 DOA%
BRI T 5 2 LR I T,
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Fig.2. Two-dimensional electrophoresis of
supernatant fraction obtain from
guinea pig PMNs homogenete and
distribution of 39K detected by west-
ern blotting using anti-recombinant
39K protein antibody.

Supernatant fraction of guinea pig PMNs

homogenate was electrophoresed in two-
dimensional electrophoresis and transfer-
red to PVDF filter (immobilon).

A : Coomassie blue staining, B: Western
blotting with anti-recombinant 39K anti-
body.

2. BILEY FEHEICH(ITE9K OHFH - ELEY P REHBOO A 2RETT S & Fig. 31
RENBUL, WSO Z DFEEVSRED o NS, BTN SEETIEEZ N
B hf, BRESS, kST AFY Y I OFESRED N TW» 5 EEMIRDOE, B, KH,
L THEMOBE RBBCSFEET 2 2 LRSI,

Bxlz, ThE CCHAEYOFTE, £, ELEY N, TV MCBWLWTHTFEDOENE
EPHDH, BEZZTKBNEEL TVBE I EBRELRY, £/, 7—FIRLTWLAEW
2, Ty MZOWTH39K iE, ELEY MR SNAEE LRABLEBIHERT I L5,
WA TR Y 2 2 C39K BEET 2 ARetEsife s h b, 561, REBD/ 77 4 YYlR %
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AR 2 39K A TIK O fi2KReT T2 &, v Ry 7uy hTHETH MBIV T
FhEkpSE RIS L TE Y, 39K 3BT THIFFERIC AR VBRI OML T b 2 LR
ENTVSE (F—FRBRLTWLEN),

Fig.3. Distrubution of 39K in supernatant fractions of various organs homogenates in
guinea pig detected by western blotting using anti-recombinant 39K antibody.
Supernatant fractions of whole tissue homogenates of guinea pig were electrophoresed in

1296 SDS-PAGE and transferred to PVDF filter (immobilon).

A : Coomasie blue staining, B : Western blotting with anti-recombinant 39K antibody

Lanes: PMN, #FtEk ; Brain, X ; Heart, .0l ; Lung, ffi ; Spleen, BEN# ; Liver, HFHE ;
Kidney, Bl# ; Stomach, & ; Urinarry bladder, &t ; Skin, £ ; Placenta, 5%

3. MEERUVRHBICEIT339K D5 - 22T, WA (Z TRV ¥ H ) OFMHERIC
owf%K@ﬁﬁ%ﬁﬁbtomg4m%@%%%%?ovyﬁlwfu,@ﬂﬁ&ewﬁwﬁ
JSHEEEERD sz, fifi, BHESEET LI enRd o, iz, B, KE, EiEC
b 39K DFLENED S, L, B b Z ORIGHEIZFFOLHH S »I239K OFENED o h
7o COMERID, 9K BVYHINIZBWTHENEY b ERBOSHAERT Z EVEHL
Khol, 2ITRT—FERLTOERNVY, REETHE 7V A ARXDNTHY YAV E
RS S ORI EAMERT I EBHOp LR 5 T2,
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FROG Rana catesbeiana

B

Fig.4. Distribution of 39K in supernatant fractions of various organs homogenates in frog
detected by weatern blotting using anti-recombinant 39K protein antibody.
Expriment conditions were in Fig.3 except that animal is frog.
A': Coomasie blue staining, B: Western blotting with anti-recombinant 39K antibody
Lanes: Brain, fi¥ ; Heart, /0 ; Lung, §fi ; Spleen, Bl ; Liver, FFIE ; Kidney, & ;
Stomach, & ; Urinarrry bladder, BERY ; Skin, ZJ&

4. BIBICHITZ9K DD 1 RiC, AEICTCRBEBAEDA V¥4 L RBREDT oA
ZDWTZ D2 RET LTz, 7 DRER, Fig. 5, Fig. 6 1R, MEEHI D 12T
RIGHED, 4 T4 D0 TR0E #EE8, 5, KE, =7, THAZAIWXOVTEE, K
EIERD STz,

5. $DOMNTEIZEITDI9K OB | BB ST AF YUY VXV BEORN, T A
FYVIX, XFyavyauvnNziz, 72FYIVIMEL ELR Y TEREYCHEDICE T
FETLIEBHSLIRZ K> TS, £IT, E5RXRMSEERERGEOEFHYNZ OWVLTH3I9K D
FIEOBR 3 H T2, Fig. T3 Z OFERER T, Thbb, AL LTRHOWIYA T4 4 Y H A
Ay THAY, UREN, XA "F, YANT KRV LY, 7HY, YuRyouih

()
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TELEOST Op

Fig.5. Distribution of 39K in supernatant fractions of various organs homogenates in
teleost detected by western blotting using anti-recombinant 39K protein antibody.
Expriment conditions were in Fig.3 except that animal is teleost.
A : Coomasie blue staining, B : Western blotting with anti-recombinant 39K antibody
Lanes: Heart, /[0 ; Air bladder, ¥ %48 ; Spleen, [ ; Liver, FFh# ; Kidney, B .
Stomach, & ; Skin, FJE ; Gill, 2 5

RAY. Dasyatis akdjei

A B

Fig.6. Distribution of 39K in supernatant fractions of various organs homogenates in ray
detected by western blotting using anti-recombinant 39K protein antibody.
Expriment conditions were in Fig.3 except that animal is ray. ’
A : Coomasie blue staining, B : Western blotting with anti-recombinant 39K antibody
Lanes: Brain, f% ; Heart, /[ ; Lung, Fifi; Spleen, f&l# ; Liver, FFi# ; Kidney, BH& ;
Stomach, & ; Skin, & ; Gill, 2 5
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INVERTEBRATES

B

Fig.7. Distribution of 39K in supernatant fractions of various invertebrates homogenates
detected by western blotting using anti-recombinant 39K antibody.
Expriment conditions were in Fig.3 except that animal is invertebrates.
A : Coomasie blue staining, B : Western blotting with anti-recombinant 39K antibody
Lanes: Sponge, 724 VA A X ; Peanut worn, % X/ K24 ; Bivalve, 7%V
Leech, 7~ Y ; Sea-slater, 7+ A3 ; Starfish, X / X4 h~<F ; Ascidian, ¥ 1
i

IKBWTH39K OFERTED SNZPo e, BBT —F WAL TWRWLY, Zoftic KEH,
BERHC BT H3IK OFERED Sk olz, I s DaEHE, & T Lo TREL
TVBEWVDT, PEDEL DIV NIZEABEENTVELOIK BRETE LD b LR
W, Thbb, ZOREE CattikEFEkIc) VIEEICHEE T 55 7B THOREEL, v
A v7ay b ERITZERETEZTESNEZ b, &/, 7AF ¥ > 1 L@ LRTURES
BlRuT7AF vy RN 7EBEEL TCO LRGN EZ NS, LrL, RERTIT-
FETIE, Tz 39K koM T & 2 &Ik, FHESYOHEBENICILE 57, ZhicBHE
LT, 7%F > 10O cDNABHREINTWEDIE, WAEOL MY, =722, Fv ),
ENEY MVELTCEBEON RITHY, X 5ICHRIT, 0D RKSEEEROMNBIZH S 4
AEBOTT 2F ¥ ] LAHEEDEV cDNA BSERE SN TE DY, & 5 ICRET S LER
Hb,

9)



70

ViR 2 39KPifA 2 W7 T Ay v 7oy PEIC L 539K (TR F ¥ > 1) ORMAERDIM

E o

=A.
i)

INoDERYF DB E Tablel. DEBY LS, Tikbb, TNVEY MFFEROME
& Eh 3 Cat KENEMY VIBBREES YV VB THBK (72 F >~ 1) O cDNA 2%

W7 ¥ — A URBRNICHBZ 39K 24K S ¥, ZhCRd s8R L, VA5 7

Ty M LD REFEENC39K OFEERBRES U, FORE, WA, TedsE, WA, A
WIX39K OFEZED >, FOMEBOALELUL TwaH, ZNT O8I IZ39K OFE
BED SR>z, £7239K 3 EEHIER, H2WIZHNEMOS EBRICHEET S 2 28

RENTD, MHBEROFIFHEREIC L 2 RAOHKR, Zh o OMBTRIFPRSE (B S

N2 LD, FOMEBOBMRKIGIIEFRERICSHET 539K OFTREMEDS EV,

Table 1. Phylogenic distribution of 39k protein in various animals.

Total PMN B¢ & M B H & BEt K B® zo

Cavia porcellus © © x O 0O 0O Ao A © © — -
(FENVEY })

Homo sapiens (t b) © o — — - - — - - - = =

Rattus novvegicus(7 v +) © © X A O ©O x X —_ - = =

Geoclemys reevesii O _ - = - 5 - - _ = = =
(7% HX)

Rana catesbeiana o — O O o O A A © —
(¥ HFxTN)

Opblgnathus fasciatus AN e A — A
(4 %1)

Dasytis akajei (7 Hx4) A~ — X — X X X X A - = —

Styela plicata (Y RK¥) X —- - = = = = - - = = =

Saccharomyces cerevisiae X _ - = = = = = e
(27 XR)

Escherichia coli X _ = = = = = = - - - =
(F4Farxy)

Negative species ;

Asterina batheri (X J A4 v~F), Ligia exotica (7 F A5¥), Whitmania pigra (7= EN),

Phascolosoma scolops (F ANF R AY), Tapes philippinarum (7)), Halichondria japonica

(FATAAY A AY)

Q,++.,0,+:4,%,;

X, — :—, nd
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