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Characterization of Single ion Channels Formed by Fragment
B of Tetanus Toxin in an Artificial Lipid Bilayer

Lei Dianliang

(National Institute for the Control of Pharmaccutical and Biological Products, Beijing, 100050)

N. Sigimoto M. Matsuda

(Rescarch Institute for Microbial Diseases, Osaka Universit y, Japan)

ABSTRACT

The ion channel formation of fragment B of tetanus toxin in an artificial lipid bilay-
er was described. Fragment B with a molecular weight of 48000 was purified by fast
protein liquid chromatography. The channel activities were recorded from an asolectin
bilayer memberane by patch clamp technique. It rarely formed ion channels at neutral or
acidic pHs. ln contrast, with pH gradient the channel activities of fragment B were easily
recorded. By analysis of single channels formed by fragment B, the conductance of the
channel was 2.3pS. At different holding potentials (—100—-150mV) the channels gave
same conductance, it indicated that “the fragment B channel” passed K ion in both direc-
tions. The opening-time of the channel was maintained at 20—40 and 100—120ms, and the
closing~time of it was main at 20ms. These results indicated that the channel of fragment
B was rapidly flickering between the states of opening and closing.
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#| F B ERES (CHE) WA NBHL&WAT
e b , Y68 PEL TR T R R P L B v AR B
Fol R, EESSSRNE NBLEY;
3t BEEE B PUBRRFI & A TS 5K 5 W,
Bl 1935 &£ Stedman™ FRMIE I 5K
R RERREE R DLk, M 7 4> B 4L B R ER B
(975 3%, A AR i DEAE-HARE TR
R ENEA 4RI — B, BRI AR
£, RINRAPKHEEREAHMEMBE—D,
) L 785 2% P 2 1 AR S TE AR T 03 B AR B
AE, LBARMRRINSE, XF5EEeE.
ek 7% S B, BRI A HEAE TS, SSRE RS
CERIRE, A% HR A L B B R A I R AR
BOM: R BB B A7, S L %o RS I 7 SR R Y
REEERER R SR, A SO RS I 75 AR AR B
(CHE) MEAMRMT REW .

1 HE 5% %

11 #H

LEE 2000(PEG 2000) (#R4r3%),
DEAE-Sephadex A50 (Pharmacia 3E4y38),
Sephadex G200 ( L KAEFIZI) =5, BUL
BT ®REs (BuSch!) (Aldrich Chem. Co.
FEED AL E B EA (h R A Y ¥ BT BT
A=A &= FE ), Calibration Kits HMW Fa
LMW (Pharmacia /=), Z iz R250,
G250 (Fluka 3 F14035), 5 ¥ s SRR pH 3.5—
6.5 (Pharmacia 7o), HERFISHE™S
wra,
1.2 Hi
1.2.1 EgiEdlse ¥ Ellman'® 53,
Immol /L BuSchl /KA 1% (W/V)5,5-
THiEE-2,2- AR R K (DTNB)-0.1mol/
L pH7.8 BEBRHMZHESEURTERSE, 37C R
i, 0.5ml BN 4.5m] BYIRESH, 37C K
B/ 5min, A1 1ml 3% SDS % EJZ R, F 412
nm JBOEE, FEWERET, 80884 1
mol /L [EWIHIES BV — Ml FE B0y (U), &
ISR R IEEE 424 10.8 15 F—1 E & B
BArL,

122 BEHERENE D4MEEEAN
PR, %5 DRI EMmE,

123 ESEIR 6 REMEESE Ak
B, BEABA 0.03ml/L o8 ZEREHR,
10min J5, FAKMEEK,BA 0.1% (W/V) &
AP aELaFH I,

124 E4E. SFEREES FENE

1241 BREBERSEERKk BRERE
4%-—30% , Wk 400V/h, 4°C, Sh J5HEE.
yufn fifa, DL LKB Calibration Kits HMW

CAPRAEERE.

1.2.4.2 SDS-PAGE #j— [ B 3k %
Weber f1 Osborn 5, 7.5% RIRE, BE
120V,20°C, DI LKB Cali bration Kits LMW
APREER,

- 125 EEEANTE RASWHNEERS
BREAHEKY, DI LKB WEBER pH3.5—
6.5, ®4 2h, Dl LKB 327 v s i A
®Hy pH,

1.2.6 BEEEMNTFE MER-THERENE,
DAH SRR, AR EE HEEHE, N Sml
WEs, 2.5% ZE& 1ml, $245),% 1k 10min, 30°C
KB 20min, U dwn RIRIERE BB R
#EnlZk,

- HESE = BIRE/EBRKRE X 100%

127 SEMERE o 4iE (200xg/
ml) NS 12mol/L HCl, #%,TF 110C
KR 24h, KIBEEET 3R, 1ml &
KGR R, ERER BB AT,

128 faEBREEMNE 4K 0.5ml,
i 0.2mol/L NaOH 0.5ml, 30°C # )} 3h, F
294.4nm 1 280nm {ﬂﬂﬁélﬂi‘ﬁﬁ, BTrRitE
aE R E:

M rge _ (0.5924,0, , — 0.263.A4,5) X 1073

Moz €0.263Am — 0.17045,,) X 107

1.2.9 K. f##llg 110.1mol/L pH7.8 f%
BREZMERSI AR RS IRE N, 37C,
5 EY-DTNB, B& KA Smin, SDS %
IR VJET Lizam FIRIEEE,# Hanes-Woolf
e K K, fH.
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2.1.1  JUKMHZER

SRR FNEE, BEIKHERERNE
#:4 20% B —E 2000 (PEG 2000), 16%
K,HPO,-H,PO, pH7.0, 0.05mol/L NaCl, ¥
B 1ml, ERERE Sz, BE&HS, 3000
r/min B0 10min, JERRESES (CHE) g
£ T8, B 75 I [E W 93.8% , #E4LRE%L 50.3,

8
0.40
ek B | 9
o’ g 10,30 %
g = £
St . N
= 0.20 3
$
2..
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4

tubal numbers

-B1 CHE & DEAE-Sephadex AS50 gy E ¥

Fig. 1 Elution profiles of the CHE on
DEAE-Sephadex AS50

A=A HBIRE (protein concentration);

X—x  B§ES (ensyme activity);

®—0— @ KK (salt concentration)

IR E B PR RRE, B
BAREWOFE GRE . AR RRIRE
EFRE. oH HE, RIMPOLREH, CHE
f£ pH7.0 9 PEG 2000/ BREREL BUKAR, 24
PEG WE/NT 16% , 3 AR, PEG REE
BT 22% i, BREEDRIRES, HEAE
BB, XERNAFEL REQHEATHIE,

2.1.2 DEAE-Sephadex AS50 RET

5 YUK AR B B W TR0 BB 1
R, 2 0.05mol/L NaCl- 0.02mol/L pH7.8
L B MR S 4580 DEAE-Sephadex AS0 £
(2.0cm X 30cm), E#%kBL2—3 AR, &
WA LEEE HEHIE, JFZ 0.05mol/L—0.35
mol/L NaCl-0.02mol/L pH 7.8 fEs+h 4L rig
Belt, fIE 20ml/h, PERERS A 1,

6{' 0.6
5F 0.5
i“f 4+ 04 1
W ) 0.3 ‘ia
2r 0.2
e 0.1
L L

L i
10 20 30 40 50 60
tubal numbers

B2 CHE £ Sephadex G200 4k Bt 1L B i
Fig. 2 Elution profiles of the CHE on
Sephadex G200

A-—-A FIES (enzyme activity);
X—X EBIKRE (protein concentration)

HERI A, HHMIWEFE 0.20—0.28mol /L
NEKEERRDER TR,

2.1.3 Sephadex G200 KB

43 DEAE-Sephadex AS0 EEgiEHA
4y R IR R, W — A, b 0.1mol/L
pH 7.5 BB EL 22 Mk SE 45 AU Sephadex G200 &
(L.2cm X 30cm), SE#KER, ¥i# 1.5ml/h,

1 mhFERBBEACHSROER
Table 1 The procedures and results of purifing duek serum CHE

LB  EHEK " B 3
Procedures Activity recovery (%) | Specific activity (U/mg) Times of purification
i CHE Crude CHE 100 0.27 1
RAKBER 93.5 13.6 50.3
Two phase extraction
DEAE-Sephadex AS0 60.8 94.9 351.5
Sephadex G200 43.4 274.9 1018.1
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EhE—EHL P LEE S, Sephadex
G200 REH O FEAXNNAHKE>EELY.H
BB AR T ARNE RERRAEE. H
BRI E - REEERENEES AR,
EEARERALEBEIRS. XTEEHT
JERER R RAE R A AR Z I X R K R
AR, XHEESFTHE—SRIES ExRh
M 228 31 BEAE—EORE.ENE~-
38 HIEAFE H WS, WA 5 SDS-PAGE &
PR B ERK.

214 HaELEE

# Sephadex G200 4lifkpy CHE &¥T)E,
Fi 1% SDS,5% S . WsbE, L&Y 50l

B M

@3 CHE gy SDS- 7.5% BEHERERE X
Fig. 3 SDS- 7.5% acrylamide gel eleetro-
phoresis of purified serum CHE in 19 SDS,

5% mercaptoethanol

CHE ' 1% SDS I 5% s @45

M. #FHEEH (standard proteins);

B. CHE W# (subunit of CHE)’
(0.5mg/ml), SDS-PAGE ¥ ikilBl— &% &
Hufa i, RIS BA CHE %4k 3),

22 BEEEHOESRER

221 BOYTRUESTE

R 124, FENBARE, DUDTFE
MHETHE Rf (EESI L, RIERKE
EALANFEIRAHFN R KBS TEY
B4 625000, 360000, 165000, 78000, N[ 3,

B4 CHE & 49,—309 X055 Bt B 5 Ak eb vk 3t
Fig. 4 49% —30% polyaerylamide gel electro-
phoresis of purified serum CHE

M. $i%EH (standard proteins);
C. CHE WARRR S & (different polymers of CHE)
4 JriR.

M ERGERETIL, 5105 RE AR EE A LIRS
UHEARARSEBAFE, HERDBEMN
RAURAEE; BEIRCRVRATELRS
15 o, T B4 78000,

2.2.2 @A
5k 1.2.5, fise CHE %/ & pl 2§ 4.2,
6.5

6.0
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5.0
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4.0

3.5+

|
I
|
1 L 1 L L L L —

1 2 3 4 5 6, 7 3 9
distance from positive pole/cm

B5 HHEBBSEREERK
Fig. 5 Analytical electrofocusing in thin
layers of polyaerylamide gel

mE 5, SeANEE —REEIFHA, R
BAFS 7% CHE RARA AW i RS
2.2.3 XtJE# BuSchl By K, &
58 1.2.9, DL Hanes-Woolf fEBE R
%t BuSchl By K, B4 9.8 X 10°mol/L, W
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B6 X% CHE S5E% BuSchl iy K,
Fig. 6 The K, value of native CHE on BuSchl
B 6 iR,
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Table 2 Amine aeid composition of duek

serum CHE
HEER BoSAR aAxm [ERCp: ¢
Amine acid {Percent (%) Amine acid | Percent (%)
Asp (Asn) 8.18 Ile 3.71
Thr 5.68 Leu 5.72
Ser 14.82 Tyr 1.94
Glu (Gln) 9.67 Phe 7.50
Gly . 14,73 Lys 4,27
Ala 4.39 His 3.05
Val 5.31 Arg 4.46
Met 1.46 Pro 3.56
Trp 2.25 Cys 2.39

Trp &EME: Tyr:Trp = 1.0:1.4, K
B Trp SBX 2.25%,

BE2AN, BEEERS 178%, Wi
HEMN 8.7% , AN,

225 EEHEE

btk 126, MEMME CHE B&EEN
12.7%,

2.2.6 Rk CHE puEE pH

0.1ml %ifg,m 0.4ml KRfE pH HIBERE:
GEwpin, MSEESTE T, ARSI -oH B LR
(WA 7), RABEE oH & 7.5 £A,

1 L 1 1 1 1 L[]
8.056.5 6.0 6.5 7.0 7.5 8.0 8.5
pH

B7 XMWEHM pH wipohss
Fig. 7 Effect of pH on the activity of CHE
227 REFERE
MIE CHE, BABEMEN 281.1nm,
M 300~400nm HHER 53 , B AR IETE
3350m, HHAAH Trp FELE ),

fluorescence
[\
LY

1 i 1 I (4
300 320 340 360 380

A/nm
8 X CHE 3G3tift

The intrinsie fluoreseence spectra of
native CHE

% BE 281.inm

Excitation wavelength is 281.,1am

Fig. 8
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PATR O BEER IR UK AR 2R B 26 18 1fn
 CHE #ifbE—FRymERHEHN 20% PEG
2000, 16% FHIKEE, pHT7.0, X5 EFER
B » 8 75 0 BICES AT DL R HE B A e,

P CHE DIMERAVEAFRE K F
%, EEUBAN\REEE, TEDTEX
78000, ¥ H R#A 52#¥Hy CHE BiEtE, /\RE
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Studies on the Purification and Properties of Duck

Serum Choline Esterase

Guo Shengqging Cao Shugui Cheng Yuhua
(Naiional Laborasory of Enzymic Engincering, JiLin University. Changchun 130023)

ABSTRACT

The method of PEG/phosphate salt two phase extraction as the first step of purifi-
cation to prepare duck serum choline esterase was first used in this paper. The procedure
was not only simple, rapid but also high in the activity recovery of the choline esterase.
The purified choline esterase with specific activity 279.9 U/mg was followed by DEAE-
sephadex A50 and sephadex G200 chromatography. The choline esterase was purified
1018-fold and the activity recovery of 43.4 per cent was obtained. Studies on the proper-
ties of the choline esterase showed that it was a kind of glycoproteins and acid hydrola-
ses. The isoelectric point of 4.2 and the optimum pH of 7.5 were obtained. The K, of
9.8 X 10™ mol/L with butyryl-thiocholine iodide was determined. SDS and polyacryl-
amide gel electrophoresis showed that the choline esterase existed in the different polym-
ers composed of the same subunit. The molecular weight of subunit was 78000, and the
subunit had the activity of the whole choline esterase.

Key words choline esterase, two phases extraction, purification



