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APANEE2F Sigma2ZFE N, N'-methylene-
bisacrylamide(Bis), N, N, N’, N’-tetramethlene-
diamine(TEMED), sodium dodecyl sulfate(SD-
S), phenylmethylsulfonylfluoride(PMSF), pro-
nase type V from Streptomyces griseus, bovine
serum albumin, molecular weight standard pro-
teins, phosphatidyl L-serine%s& T3t A%
a1, A7)19%3F acrylamides= Nakarai, cooma-
ssie brilliant blue R250-> Colab lab., ammonium
persulfate™ Bio - Rad2%E 193l Al o
o, 71} AJFEL Al@ EgAokg A4 ATk
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1. Al Mg oA ghostel &2

Dodges'23} Steck% 2] ol os] Hy+4
ol M ghostE ¥elstdch
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ol 02 M EDTA £ 0.1 miE 7Hati §UF9
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NaCl& o2 3 Mgt Beckman J2—21 ref-
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phospahte(pH 8.0) —0.15 M NaClo} ##A1A 3
Hog g aHFEeIaA Ay G5l s
buffy coat® HA3] A A3l Y A%
1/48 =7 FolgA aATth 40 m12] 5 mM so-
dium phosphate(pH 8.0)° H¥+E 1.0-1.2 ml
A owkg] Ao} £3A17] &, 15000 rpm S & 10%F
¢ FHEHSFAG. F AFAE AA% &
ghost7} 912 ¥3do] & w714 5mM sodium
phosphate(pH 8.0) &N oz ofejd MAHF A
23Rk e B B 40C0] 8o Al A
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2. Band 32| 22|&xX|

Yus 9 e g ghostoh A Band 38 ®&]3)
b=l
@®Step 1: Band 6-depleted ghost®] %A
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ghost2 %€ Band 6;glyceraldehyde 3-phos-
A7 Y3t
ghostE 20 volumes®] %51 mM sodium phos-
phate(pH 80) (1 =015 & 44L& F 208%F
oF d&%o WAl 4 °CAA 15000 rpm
2 2087 AR e ¥ AANE AASL
S 36 mM sodium phosphate(pH 7.5) (#=
0.NEBog HHsHT

®Step 2 [ Triton X-100% °}& ¥4

Band 6-depleted ghostel 5 volumes®l 0.5 %
Triton X-100°] E£3h# 36 mM sodium phosphate

(pH 75)&d& 78t &3] 4L SRS

phate dehydrogenase — &

LS =Tl
of] 2087k WA 8hal 4 oColl 4 15,000 rpm 22 30
B faEgste 439e sestad.

®Step 3 p-chloromercuribenzoate 2] ¥
sucrose density gradient ultracentrifugation.”

Triton X-1005% 9 10 mlol 414350 mM p-
chloromercuribenzoate-0.01 N NaCl-0.1 % Triton
X-10082 03 miE 7F5a 2085 HL &
WA stg o Y4 @ AR AMEE 10 ml
2] 5-20 % (w/v) sucrose density gradient & %-&
9HE 3l p-chloromercuribenzoate 2 A2} & ¢l
2o 05 mliE FHAZ ¥ Sorvall OTD758 ult-
racentrifuge® T875 fixed angle rotor¥ A& 3}
o 4 °Col M 50,000 rpmS & 6A1 4 ZHUAR
2l st

gutet g FAbE® %& §F, LKB Uvicord
spectrophotometers AH&3te] 280 nmoll Al
4 §9EE dsder E2H3WA 05 mly
fraction collector(LKB) & 3|43} t}.
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N2 APgB-S FHAZ T diethylether 1.2 ml
2 Jtsted NAE #MA AL Triton X-100&
A A% Band 38902 mlE 7Hedch E§dol
homogeneous opalescent dispersion %= clean

one phase dispersion®] %% 2~4F%F< so-
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yifluoride & 04 mMS Al 713l 2™, Eppendorf
microcentrifuge® AH&3tY] 208 %< FAEE
o] WAEE 3F3HG

4. Sodium dodecyl
gel M7|ES

sulfate-polyacrylamide

Eppendorf tubeoll Tui&A FUZ 49| 2x
sample load buffer(0.12 M Tris, pH 7.2, 20 %
glycerol. 4 % sodium dodecyl sulfate, 10 %-mer-
captoethanol and 0.002 % bromophenol blue) &
Yo F H& F 65°CHA 1083 HA s
Hamltton microsyringe® 0.1 % sodium dodecyl
sulfate”t ¥ ¥ polyacrylamide slab gel(16X 18
X0.5cm)ol & 3gch

LKB 2001 vertical electrophoresis unit& A+&
3l 10 % E£+7 7.5 % acrylamide slab gelell A
continuous buffer system®™ 2 i 5V/em9 4 A A
e HAAIFIH 5AIEG AU1EESAG. A
719 % % coomassie brilliant blue ¢ 248-9%qj
gel& 3A17told wWhAIg & @ &0 244
2rEor EMAAN I 7% acetic acidel] HB3A

5
gid AL Lowrys®e WY& o884
i ®& 9@ A2 bovine serum albuming A}

&3tah
8 A

1. Ghost % Band 32| &2|

Algrel HE T E 5 mM sodium phosphate(pH
80) 2 S¥AIA H€A¥ AA EL A4
A, AEyu g Pulde ”ZH‘:‘ 2§l
AAEol =Y, Mg ¥e Mo HYY
%-& 5 mM sodium phosphate(pH g0)e g 39
gtEAHF AR ge BEMo AU o
ghoste] @ A e 3~ 4 mg/mitl

Band 39 ¥ # A T2 sodium dodecyl
sulfate-polyacrylamide gel X719 % Z ¥+ Fig
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134 24} ghost® 0.1% sodium dodecyl sulfate
7t E28¥ 75% polyacrylamide gelolAl #H 7|
%38l coomassie brilliant blue® GA4F ZAa}
HYAA 77HA WA S0l &= AT (Fig.
1, lane a). Band 1, 2 3] Ed5HA ¥
1, Band 3% sharp leading edge$} diffuse tail
€ JHAEAM gA d45HA2 molecular
weight standard protein® ¥lidle] REAFg
ZAe® A3} 93500 daltono] At Fehw A9
9} minor ¥R AET 10~20MAE FFIAG.
Band 6 ol % (x) 0159 &9l ghostE
wxgge g AASAG(Fig. 1, lane b). Band 6-
depleted ghost® Triton X-10022 A 2|g dx
Band 33 Band 47} %29l #&32™ Band
1, 2,5 75 @32 LA (Fig. 1, lane ¢).
p-chloromercuribenzoate® * 21§ lane d+
Triron X-1005% 42 Jane c9} A7y B4t A
Wk o]zl gl

a
Band b ¢ d , e ’“
1N
116 Kd ©
2/ J 3-Galactosidase
3— ‘ ~— 97 Kd -
d— Phosphorylase b
‘ 66 Kd -
Albumin, bovine
5— j—45Kd ©
G— . Albumin, egg
7— — 29 Kd : Carbonic
anhydrase
Fig. 1. Steps in the isolation of Band 3 on

sodium dodecyl sulfate-polyacrylamide
gel(75%) electrophoresis with cooma-
ssie brilliant blue staining.

lane a; ghosts, lane b : Band 6-deple-
ted ghosts lane ¢ ; Triton X-100 extract,
lane d:Triton X-100 extract treated
with p-chloromercuribenzoate, lane e
Molecular weight standard proteins.

2. Band 32| Hx|
p-chloromercuribenzoate 2] ¢ Triton X-100 &
29 & sucrose density gradient ultracentrifuga-
tiondt3l, 280 nmol A @A FH=E AHHo
2 &8 A fractionationdt A3 19" B
AN Hd FFx=vh vERR D, 7 B HE so-
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dium dodecyl sulfate-polyacrylamide gel 7]
Z3to2 AAE Band 38 #H91&i ol IF
3l tH(Fig. 2).
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Fig. 2. Fractionation of purified Band 3 from

sucrose density gradient ultracentrifu-
gation and sodium dodecyl sulfate-pol-
yacrylamide gel(10 %) electrophorogram
of ghosts(G) and peak fractionate(19).
The absorbance for protein was con-
tinuously registered by LKB Uvicord
spectrophotometer. The arrow indicates
the single band of Band 3.

3. Liposome2| =XM% Band 32 £¢

Phosphatidyl L-serine®} cholesterol& 1:1
molar ratio® &% 3 reverse-phase evapora-
tion WP Z Zxﬂﬂ liposome?—-c—’- TLoAv]eh
ool vhFglon Fotol acquous spaced 7
o] K@l H(S) R Err 4T ve-

R AL e

4 lipid vesicle®
sicletoll Xgtxlo](M) Fx3ho]
72 W25 Ak (Photo. D).

- 2% BRI oY -

Liposomes encapsulated with Band 3
prepared by reverse-phase evapora-
tion{x1,000).

S i single vesicle, M | multivesicle
upper plate : photographed on color
film, lower plate . photographed on
black and white film.

Photo. 1.

o] liposome® 3 AA sodium dodecy sul-
fate-polvacrylamide gel 2718 % 38 42 Band 3
- afgkeld 4= 2o Band 37} liposome2 & &
A= ALol ekl s AH(Fig. 3).

G ML

——Band 3
—— 66 Kd | Albumin, bovine
—— 45 Kd ’ Al-bumin, egg
. ‘— 35Kd : perpsin
i L 24 Kd ! Trypsinogen
. 18Kd © 3-Lactoglobulin
—— 14 Kd ! Lysozyme

Fig. 3. Sodium dodecyl sulfate-polyacrylamide
gel(7.5 %) electrophorogram of ghosts
(G), molecular weight standard pro-
teins{M) and Band 3-incorporated li-

posomes(L).
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—Abstract—

Purification of Band 3 from the Human Erythrocyte
Membrane and its Incorporation into Liposome

Jae Ryong Kim, Jung Hye Kim, and Ki Yung Lee

Department of Biochemistry
College of Medicine, Yeungnam University
Taegu, Korea

Band 3, the predominent 95,000 dalton anion transport protein, is the major intrinsic glycoprotein
of the human erythrocyte membrane. This anion carrier exists as a dimer and binds the cytoskele-
tons such as spectrin, ankyrin and actin. And the liposomes are vesicular structures which form
spontaneouly upon hydration of phospholipids. These artificial lipid vesicles have been investigated
as model of the biological membranes and as a mean of improving the delivery of nucleic acids,
drugs, proteins and biological substances to specific target tissues and cells.

In this study, we were purified Band 3 from the human erythrocyte membrane(ghost) was pre-
pared by hemolysis of intact human erythrocyte with weak alkali-hypotonic solution. Band 6 was
removed from ghost by extracting with solution of an ionic strength of 0.15. Band 3 and Band 4
were solubilized selectively by extracting Band 6-depleted ghosts with Triton X-100 under nondena-
turing conditions. Band 3 was then purified from Triton X-100extract treated with p-chloromercuri-
benzoate by sucrose density gradient ultracentrifugation.

This purified Band 3 was incorporated into liposomes prepared by reverse-phase evaporation.
Phosphatidyl L-serine and cholesterol(1: 1 molar ratio) were dissolved in chloroform and then ch-
loroform was removed by rotatory evaporation under reduced pressure. Band 3 solution without
Triton X-100 was introduced into a mixture of lipids and diethylether. Diethylether was subsequen-
tly removed by evaporation.

This purified Band 3 and its incorporation into liposomes were confirmed by sodium dodecyl sul-
fate-polyacrylamide gel electrophoresis.



