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Immuno-affinity Purification and Some

Property Studies of Adenosine Deaminase from
Li Jinsheng,
Shen Jingxian, Zou Guolin ( Department of

Human Thymus. Luo Shiwen,

Biochemistry,  Jiangxi Medical College,
Nanchang 330006, China).
Abstract A simplified procedure for the purifi-

cation of adenosine deaminase ( ADA) from
human thymus based on immuno-affinity chro-
matography of anti-human thymus ADA IgG
was described. After ammonium sulfate fraction-
ation, immuno-affinity chromatography and
Sephadex G-100 gel filtration. ADA was sepa-
rated as homogeneity from human thymus. The
yield and the specific activity of purified ADA
were 34.15% and 14898 U/mg respectively.
The purified ADA molecule consists of about 380
amino acid residues giving a Mr of 41.3 ku and
pl of 4.9. The optimum temperature is 37 ~
40°C . The optimum pH is 7.0. Using adenosine
or 2-deoxyadenosine as substrate the apparent
K, of the enzyme is 83 pgmol/L. and 61 pmol/L

respectively. The enzyme activity can be
inhibited by p-chloromercuric benzoic acid while

partially restored by dithiothreitol. ADA activity
thymus ADA IgG.

Key words adenosine deaminase, immuno-
affinity chromatography, property, human thy-

mus
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WE FHERE AL (Cu, Zn-SOD) REMMEARLSLEBNE, MOBEHBERS. BA

TRBRTESNTRESENERE.
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R i), MORMENELESL, AR WEEL TES. £/ FDPB 7 (ARESEKRR
Poission-Boltzman K #) it H T BEMTE#EH T, UEAMNERBHEABEEEEEAH Cu,
Zn MAIEMGEW. FREY, Cu, Zn RUKHRRBRE REMENE LA TR 10°, 10°.
x@i5 MRENE, FDPB ik, @RLWBLE, {LEBf

BEAEILEE (EC1.15.1.1) RER
BEHBETFEHE (0) WEESE [1]. X
SREFTER N R FHAMN 5~10 min, AEMER
Ve, AL P i B B 1T L
HRABHHNERL B, NE, e
/Ny T A EERRVEEAE R, wEE TEHER
AR

SOD i — N EEH AR ES R A H
ZEHHEEER. BR Cy, ZnSOD 54 R
MEEE O ET Y pH XRETEAEHENHE,
EBAESEFHEHEEERT, RABL X4 EHE
FEAEREFHRNBRENS, WEMNRE®RS
Cu, Zn R EHMBTFEEE XY, BHER
TEAEY pH 5 FHMEE LA Nz K75 K
Fib, #w—EBRR. BRENE, N2 BEF4E
ARBERE, REERF, BHEFIARRED
b, Wi S #E B, §3 Cu, Zn BF
SERK, A3CRA FDPB kit B T 8 h ik
R B EMRTE Cu, Zn MIIGHEIEW, &
HEEmu 8 K .

1 wBEBES5F%

MMM 40 By P 3R BUA Cu, Zn-SOD B ¥
MR IEREAR, FTEES 151 MRER
BRE. BEF 1982 8% 0.2 nm PR R AL
), B Ct B F 4515 His 44, His 46,
His 61 & His 118 ALfi, Zn’* B F 5 His 61.
His 69. His 78 & Asp 81 Bifi. BB P HEE
PLF P4 .

[Cu**-His 44,46,61,118] + pH' «

Cu?* + [H" -His 44, 46,61, 118] (1a)
[Zn®*-His 61,69,78, Asp 81] + uH* <
Zn** + [ xH* -His 61,69,78, Asp 81]  (1b)

R (1) RETRRABEELRMESL
EE . KPP AHAERNEFEERE. X

1 SOD B =Fr el gER A, B RARE (E), %
SREMES (P), RE—-ERBTHEANITHE
A (T). WRIEA S BRI BE vk e B Ay o 3R BT
LIBH, & (E) *, AEBPREH, 8%
FRALE N BT R2K s, Bl His 44,
46, 69. 78 M1 118 B4Ry, His 61 B T4
BT 546, SFE-FRALTH — 4> R ER, Asp 81
W Ee, BN EMEEA A +2.
£ (P) FEFEWMELTFEHRS, BIAW
B, HF Asp 81 RH B/, AW SEHEA
H-1. 7 (T) HHE Asp 81 #H, mE—
NMERE T, RAUSEHBEEF I+ Mt
(E-T) 5 (T-P) W25k 1#0.

M N B BREEAE R .
AG = AGy + AGy, (2)
Hh AG, B4 A 0 6789 B B AEAR 1k,

AG K EFH H HREELE, RETER
BFRENFH H EERFEIEMCRET
REEPREEE. RERBFRALEES N
@. M :
AGg = (p — Z)qp (3)

He Z h&REFHBAELE, Hakh 2,
g ARFHE. Cu R ZIn BEMEBERNE
i T =X
ApK =AAG/(2.303 RT)

=AAG,./(2.303 RT)

=(p = Z)q(@n — ¢0)/(2.303 RT)
=(p = 2)q >, (¢m — 90:)/(2.303 RT)
(4)
oo X o A RBMBEME SRS FRAL

IR, Wugﬁiﬁjf'@ﬁﬁfﬁﬁ@ﬁﬁﬁﬁﬂﬂ
M. XE, (@m— @u) @ FDPB TEKRH.
EBEBRRS FTHESRNAT RN E B
%4 Poisson-Boltzman 77 &7 1.
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Ve(r)Vol(r) — e(r)’(r)sinh(@(r)/kT) =
4mp(r) (5)
ek’ = 8me’NI/kT (6)
He o B#pBEYE, c BABEEEH, « & Debye-
Huckel %, o R EE, ¢ EH THE,
NEMGBMEZFEH, | BEETFRE, k2
Boltzman ¥ ¥, T B#XBE. £EQ KT
T RFEPZAMEEE <, B4, BFIKDY e,
H80. BRIV EXREUSINTHE T2
(0. 2nm) WEEHREKREIHETFHRXE,
B TR « &R (6) 1HH, Hit X5
kB0 HE (5 WRBEHARES
g0 - BN 7E SR 1A R4 — i R Y = 4R AR,
¥ o ko e BB S E, #adERFE
. FTABFANEEREFEH KRS FEER
{44 MMEP!'?), 7F SGI e Li#4T.

Cu, Zn SOD RYEARH H stk &1, H#E
WHER 31T T WIS RERMIL, FDPBitH
d, M K 96 X 100 x 76, K # 6] BE K
0.0941 nm. B F FDPB B—FfE{E %, H
HHEERSMEE A X, % SOD MEM SOD L&
ARG FRMPE, KEABREREFAA
w2z b EE. EHEM SOD # & &
MeERw R, MBaERLITR, HBEPA
B E Bt

2 ER5iTie

2.1 Cu, ZnRASBEERNOTL
EPHpHERAEFZ G THE FRE
(0.145mol/L) T, G HiEER Nz LRI/
FfE Cu. Zn oA MEBRERERL AEKI
B NERETHHETMIEEREILNEH
BEEREARMER, UTE1 A6, 3 Cu®
FEWMB KM E Lys 73 (BEE 1.467 nm),
Lys 120 (BE® 1.127 nm), Lys 134 (BEE
1.262 nm). X Zn B F R W BE KH=Z Lys 67
(FE® 1.242 nm), Lys 68 (BE® 1.193 nm),
Lys 73 (BE# 1.397 nm), Lys 120 (BE &
1.306 nm), Lys 134 (BEES 0.991 nm).

¥1 #URERMNEREFHIRERE

(kJ/mol)

Cul} CuZJ an} Zn?)

ULys 3 0.486 0.317 0.239 0.214
Uiys 9 1.324 0.248 0.427 0.093

DLys 23 0.567 0.182 0.317 0.130
ULys 67 1.434 0.021 3.599 0.012
ULys 68 0.871 0.012 2.720 0.006
Diys 73 4.054 0.089 3.921 0.045
ULys 89 0.121 0.007 0.064 0.004
Uiys 120 5.206 0.033 2.995 0.014
Uiys 134  2.316 0.024 4.502 0.011
UpLys 151  0.148 0.421 0.071 0.369
Diys 3 0.372 0.442 0.245 0.214
Dlys 9 0.292 1.703 0.110 0.535
DLys 23 0.087 0.753 0.053 0.496
Lys 67 0.022 1.247 0.012 3.565
HLys 68 0.012 0.837 0.006 2.663
DLys 73 0.019 1.819 0.009 3.014
DLys 89 0.010 0.297 0.005 0.147
Dpys 120 0.035 6.088 " 0.015 3.633
Diys 134 0.024 2.933 0.011 6.644
DLys 151 0.736 0.087 0.637 0.039
£ 18.134 17.559 19.957  21.847

DT PHTE2.

LA RSB, #FARX 4 LR
Cu, ZnECfitk—% (E-T) fIZ% (T-P) &
REBAZEL (ApK), Cul BIFEZER ApK 435
4 3.157. 6.314, Cu2 ¥ 3.057. 6.114, Znl
# 3.475. 6.949, Zn2 N 3.804, 7.607. Bi—
% RBERE BAE BG4 5T R 10° ~ 107,
B 105~107.

2.2 HWRTAHE@

EHREARE 20 FREER T, BIER
AR FEHRKY, A TH&EHE, £
BRB Nz FF5 Cu, Zn BTHEMEHEER
SHELRA Bk, FIEBRMTER Cy
In B FREHBER, M Lys 120, Lys134
&, ARx SOD R #HTT 4 F3h 1M
EBEMBE N EEERER.

4rF3h 112 B0 B AL b R 1E il (AR 45 A8 2R AL
LRI BRN, EREMS FR ¥R
Bt Beh, MAREERN 1.0 nm HEFIKTF.
ARFEEEGE A A EYE, XTEEME RMIETES
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fim EREEMHIIN. 4+ FIHAFEMHEBER
300 K, H Maxwellian 4T BLVI 8A #E B, B
FIRE A Coupling Wi A Hli& RiEE, V8
20 ps, AFIE]IEIFG A 0.001 ps, B 0.1 psidX—
WABBR, 3Ei05% 200 %, SRIENE 20 M
ZHREFHME, IHEBINEBBRRET
SOD # 10 " REM . ME B RRE
0.186 nm. XfiX 10 /¥ % 4 5 # 47 FDPB it
H. hEHAREAFRME T Cu, Zn BT
W EEAE R Z ML 2.

X2 FFHHFRUPFERIGHEERTERE T

g Ko 7k hoFo
(kJ/mol)
t/ps CuV Cu? Zn" Zn?
0~2 20.040 18.995 23.547 27.058
2~4 20.290 23.038 23.505 31.301
4~6 22.940 24.079 28.383 29.952
6~8  21.861 24.072 27.497 30.053
8§~10  22.801 26.245 30.134 30.812
10~12  22.429 25.513 30.236 31.343
12~14  23.225 23.729 30.875 27.528
14~16  23.287 23.817 31.130 27.425
16~18  22.785 23.086 30.619 27.427
18~20 24.177 23.349 30.977 27.059

M 2 AfLLEH, bHEEME RN aEr T
MGz s, HAF Cu, Zn B FHFEBRIEHAE—
EWEANES. XBUHER -EEYE, 5
ST NFMEE (MEE, PRERESE)
X, BEMPRBAEITE X ERBS TS
BEm. HIAPEERN Cud 4.13 kI/mol,
Cu2 7.25 kJ/mol, Znl 7.825 kJ/mol, Zn2
4.285 kJ/mol. *f Cu, Zn B — R
REBYZWL R 14 pK BAL
2.3 EFEENKE

BRPHEFEEEREIER. &8
JBR P P e 1] A e e AR R A B X TR R T R
59, R A B RRGE X P E R RFA B . B T #
AR — ML ERORED, ZERAREM

BX, FUEXEAAHFRE TIHRT &
A Cu Zn B FRIBBEIER(E3). AT
B FRENERZLEETEA, N0.01 mol/L
3] 0.1 mol/L, #re/EF TR 20% .

%3 TAEFRETHABHARARNERETS

& £ i Rk o fo
(kJ/mol)
}fﬂ:iilil Cu® Cu? Zn" Zn?
0.01 22.017  21.595  23.809 25.949
0.05 19.535  19.031  21.354 23.360
0.10 18.609  18.057  20.431 22.362
0.145  18.134  17.559  19.957 21.847
0.50 16.789  16.171  18.604 20.396

SOD it 5 Cu, Zn BELPL, BEABRZ
H=4 2 0% E, BERESHTEHERGETAR
BRHITFR A EA K, FHRAR (B2
EYESRALR ) RIFHTERE. SOD & #y#t
BRYEBIH S, SMRAM Cu. Zn BT
W R m A B3, MTEMRET Cu,
InBF. FERMEHHFERERERS T
By 10° #1 10°. Xt Cu. Zn BEALZEHI &Y BN
EEHEMEREATRENIER. B—FHE, Cu
BTEBHEES O, KM EERLNRE
SRS R E L EXEE. XAER 2
SREFRESFENEW, HPHEHEHE
wX.
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Electrostatics and Stability of Modified Copper,
Zinc Superoxide Dismutase. Li Weizhong, Miao
Fangming ( Institute of Chemical Crystallo-
graphy, Tianjin Normal University, Tianjin
300074, China).

Abstract After the lysines on the surface of

Cu, Zn superoxide dismutase are modified, the
enzyme stability increases remarkably. The rear-
range of charge structure of the enzyme due to
modification results in the change of enzyme
electrostatic field. The finite difference solution
to the Poisson-Boltzman method is used to
calculate the change of electrostatic field and the
effect on Cu, Zn ligand structure which play an
The

results show the first and second decomposition

important role to stabilize the enzyme.

constants of Cu, Zn ligand complex are reduced
by 10° and 10° after modification respectively.
Key words enzyme stability, FDPB, superox-

ide dismutase, chemical modification

HIMBAET SRR RIA B GM-CSF 1018 1Hif

B R R B OKAK T R

T B WKEE RRF DAL

(EEERKZRBEZR, L3 100083)

WE  RIEARERET X E B RN ST F RS R AR RER& N RE, DB
WA AEH GM-CSF FHERI, BFFE T FdkRR B 42 Xt & B8 i B 51 0L SR & EEAMMER, &3
AMEMGRIFENEEN GM-CSF AN, EHEES, BREVERESE. HMENBYONLE AR
&, (EBEMAR A R 100 £5. GM-CSF &1l & 45 RAEA MM B EF A Z L A2 iEk. X
HERAMGERENEERHTEREEAFEOL PN ARETHRE.

XiWis) MIMEEEEF, GM-CSF, EIMEE, =M

TR P REMINEERF =9 £ LU
MEEX TR THREN, LAL2EE. ZHE
AAREBCARA A2 IS B ED. &
EUIEFEESHARENEATAMNN
i, ERECREWERREMK. Wit HTRE
SMERERRERE, FERRERATRE
HEEHSHNEORS S THRE, HE
“HEARZERITEO KBRS, 8O
MYEATXRAFEAY. THENEA
KWBEREOR., 0B, Xal7%. F
EXHEAREO S HHEQZ RS AR NLE
VIRW T, CREMMERT AB4KRA R 3

(IL-3). B 40 M-E vt 40 R4 % Hl B F
(GM-CSF), IL-8 £ faRE 74, B
HAMASEQE AT, BNEYIEINE
B8 TR, Mk bREE, RITEEMKR
X EAYF Lys REHITHEBHETHEED
REBRERANRERED, UREEXBITFESR
K ANEH GM-CSF IR, BFR T MR
B-465 B 0 5 96 I R R 51 62 5 ) K B A B R A
AEOMIER, RBHMEMGREEMHNE
HAGM-CSF ZEH:., AHERS, BREHE

RS . 1996-01-23, #5[E1H . 1996.06-06



