* 154 - EPLFESEDHEHRR

Prog. Biochem. Biophys. 1994; 21 (2)

A =R 2 IhE R 1 YL BRI &
REMERHR

ARM #XE”
GEMPOk TR EFERE, BM 450045)

BE RMAERMERIYELEETLZEHUANESEBEEL. W AERS SOD £ 40CH#%
#F TR 1h, B H Sephacryl S-200 H:gk— A 4ifk. 124 SOD iE+E EdE 93%, K& KR 6000U /mg.
RAEPEMARBENS, BALHER T REREIFHBHER TEMKPAHETEY. Z-HEH TR

F-EL
@ id

HMEAL DL LA (superoxide dismutase)
R-FMELY —mFREEAHETFEHE O)
HERE, RAEREEL. S R NES
fEH. Hih T SOD M EEHKE, RE
5—1omin™, BEHRE, AHKE, LH
SOD R RBEEAMRKEIFE. Him, TielE
R 24 B8 R AVE A AL al Bk B A B T Ik 4
ERRNBBCRAAEAE, B, FHEXERK I
NHEETREyE, HAREE (dextran)® ¥,
RLZF (PEGY, B (Ficol D™ R Z5H
M % SOD #AT BN, HEBT
SOD K& R @& s (H2 LAB
SOD 4+ F &tk (100 000), 40 T 2@
&, BRERSEAEEROERE, DELE
EEX, HMEAKR. XHTHENTZRK
ANE, iR, R T ERKREE
an P YA

AL 12 BRIRF R H HEEERR A4 7l
Xt SOD Ry E§ 4> T R H H A B H 173 151,
KETEEMK, REtR, LaBERE, &
HiE, K2 A RSB E Ak LEs
(lauric acid-SOD, f&§i#k LA-SOD). % & i T
R, A AR, BE T AL
A SR, BRET.

A s, e i, B TR, kikd

1 #MES5HZE

1.1 B, KR0S

4.1l (Cu, Zn-SOD, & 3CHR™ Jr ¥ il
#%: AHERR, Aldrich A8 75 FALLEH, &
AL T /™ & itk DMF, J6 st T /™ &
Sephadex G-100, Pharmacia 7= f; Sephacryl
S-200, Pharmacia /= &, H ik 735 8 98
4. UV-160 &S] W e B its YT-
110-Cu fEHFEFEZENE, LRKLFTREST
i) ah.
1.2 A&
1.2.1 AEREK AERSEALRE
90—95C FHEHE X M 2h, E# 2h, AL &
fe 4L MLRE DMF. R P78 . Bk,
JEBR 2t B FAL R, B 146—150 CH1R
ar, B ENE AER. &, AT AHE
MR, BKFERFEM.
1.2.2 LA-SOD | & B Cu, Zn-SOD
(4500U/mg) F TS5 BMEBBR (PBS) L2,
20C FHEHBM. A TMAELYAER,
BEEMBE A Z40C , HH6omnRERER

"HemEEEwibETRERAR,. H % 453000,
Wk A BA. 1993-03-01, M HHA. 1993-04-21



1994; 21 (2) PR SEhHEHRR

Prog. Biochem. Biophys. 155

B, MAIBERL (—18C) HEH, H.iL
(4000r/min) WEBULHE, VBB TEEDNE
K, Bl (4000r/min) BREAREY. LEWR
Wt SR ENT A, MEIBAEN, EFE
L #i%H 2. 5mmol/L, pH7. 6 88 # 5% i
3 #5 1 #9 Sephacryl S-200 JE #r # (5em X
73cm), WA EHERES. &b, B, FT,
BP{8 LA-SOD.

1.3 SREE

1.3.1 #FHHlE RALHASE=BEHEL
3L, LAFRHES: SOD #IE. & A R B i E K
# Lowry FCikD™,

1.3.2 RARAEWME XH TNBS W&
'Hi[“]-

1.3.3 (EEEFHNE KESCEM s,
% KB (K E 250—280g) 8 H, 2+ K4
LA-SOD iR 5 4071 SOD x84, |4 4 1. iR
RWHE RS EbkEN LB KERN LA-
SOD 0. 6mg; Xf B4 HE 4t SOD 0. 6mg. iE
)5 8 5min, 15min, 60min, 2h, 5h, 10h,
20h & R 0. 4ml, & M & HEFIEE.

1.3.4 ST EfE A Sephadex G-100 K
s, UMAaOEHR (Mr 15 500), BEHA
B (Mr A 24 500), SREHEH (Mr A 43 000)
MAMEAER (Mr k68 000) fERERE
H.
1.3.5 FHHEBEERBKAES Y ¥
B 10%, BB Erhl A& 0.1% SDS,
0. 1mol/L, pH7. 2 BB Z K. ZHHRH
R250 Jufa,.

1.3.6 HREFEWENE RSk 8RN
(PCA) 149, ¥ Ei. B LA-SOD #1 SOD

& 20pg, MRS 2EHIF AL, 45/ 0. 2ml -

FAWENDNR BN, 5 14 XA 28 RE
H—K. HEERE7d (X) SEGKRIL, H
PCA % & MLIE ok, 43 F|I 0. Iml #iR
MMLEFRRRERNES, REBEHEH
0.5mg LA-SOD 3 SOD 1 20mg f X By
W, ah 5, BRI SR Y TR LAY B K R
PEEATH 2.

1.3.7 #FOKEBRRETHREHREE ¥
LA-SOD ¥4 N 4E 40C, 50C, 60CHI70C
FARE, &t BEEM iEE, 15 508 st
R E 20CRBERMEFT LA-SOD RIERTF
BRSO, LUEERA 0% 8. i SOD
h VEXT R,

1.3.8 MEBAKMEES B —KEM
LA -SOD #f SOD 437 n A 10% & & £ iy i
W, T 37CARIR, 7E 1h, 2h, 3h 53 HHCRE M H
ia .

1.3.9 2MsHEATRE KEPEARLAE
Zy8h (1990 “FERR) JFrik.

1.3.10 EERPEGAE JEEME L.

2 BR5iTe

2.1 7% LA-SOD H.1% 6000U/mg, i&YEH
WK 93%. FUHEEIEHEIA LB G 15

2.2 LA-SOD AR HE 20%, dRBIHER
80%.

2.3 FEMBEIEH+ SOD #y ¥ TN 5min,
5X#REAHMF, LA-SOD % 15h. &
BRI S MR o FRAE X, EEF
B LR B s FRECREERER. UST
BEXMEmABHNEA - SRARKHWEE
B, AESBMmHENY SOD Al sE R A
KHET/.
2.4 LA-SOD 4 F & & 34 000—36 000,
SOD 4+ F &k 32 000. &4i SOD ¥4+ &S
sl o FRREEBHREIEMX, EBM
EMFRIWETR T, EREKEN SOD fy5r &,
W25 K R4y 1 B B i)
2.5 WRPIHBEMEER Aok X LA-SOD 4 5 43
B8R —&BEH, RUIFEFCEBIKLE.
2.6 HRBRENESRME L

& 197 L, LA-SOD Zhitkr=4, Wik
&4y SOD I P A fidk . ik BA 4= 1% Mok 35 49
SOD BRE & ZEREE. BROANEARKEHN
NEREFREKXZHFEKEAER, FFHEEK
HEGRAMEARARS. AR EEY R E



* 156 - EMLESEDHEHRR

Prog. Biochem. Biophys. 1994; 21 (2)

TR E B BRI Z 15, SOD &% H H R
g FRER Ay sl & I . B R (E Y R
JRAERE R LABCH .

1 HEEMEAR
h PCA i ¥iz"
7))
¥ OBTRK BURFAXFTBXK BHBX
SOD 10 6 30 240 240 240
LA-SOD 10 0 0 0 0 0

D&M PCA B ¥ {1 %m Br i PCA B R Y i I 78 ¥ FF
B KA.

2.7 LA-SOD @y f& EE# SOD & & # 3%,
LA-SOD xf#fa e i4s R a3k 2.

% 2 LA-SOD MABRTFMHATER

2250 1588 909

60 2250 1815 1031
50 2250 2125 2096 1969 1800 871
40 2250 2375 2235 2230 2212 2032

R Ll 70—60C, 60—40C, 60—50C,
50—40 CHETHHE, AR A M 2.2 F, 2. 4
£, 1.5 4, 3.0 F, FHH 2.3 4. & LA-
SOD KB WARE T, 20CH R 2—3 4.
Xt B A E i SOD ZERI#E &4 T 4R T7F 3—5
~A.

SOD Y4k 2 &1 2l SOD 5 &4kl 4

FHREEH ZNIEER Y BHE WL 88K,
ERAHRRBR ™% “RiE", TEMRBITH,
] B ok /Wl 2 7 N SRR A AR B . AT HY 9
TEHREE.
2.8 TEEHKBREERT, 1h, 2h, 3h &
A @ : LA-SOD 5+5 % 63%. 42% ., 25%;
SOD 451k 32%, 13%, 1%.

HHKREIER TR 73204 € U

fa, SHEQRZREHA, LK FSOD £y
AHEBRRE £ E g, ESEAKEEEET
SOD, f&“i# %" SOD 4 T Ut MBI,
4h, SOD 43 F LiF ZHURER , MEEARY e
BREES5BMEN, KK EAERE, WD
T B T8 % E KRB B IR 0 vl RETE.

2.9 ZHEHETLRERH, NARNFERR, £
N#EEAY, A3 ERERE TN EFER
B, [ e Hog oK To 1R A R B R R JB0E
B (LDyo) KF 10 000U G2 TRE. KIS
) 2 HE RARHE , BRI R T CE.

2.10 7Bk BOK 58 ok AT ol f s A R AL
R 56 X 5 % B X T 2 1.

2.11 SOD g4k 2 & i 3 258 i ¥ b & 12
— &t SOD {EFH:AL (AR . KRB AL
HWR) WBiM, BTES THSREMN. BT
LRERL, BHAES, AR K
H. 5—fEX SOD EiEH T BRERNG B
i, MEARTEEEP L, BRTELTRAMN
B xEEERR RS, 2HEEA. HE
AMEXNZ AR, RIS ELFIEL
LR . B _BEXDFZ208, I THK
A g B wE, B R ek el
BEEARER. Bk, NERH&ELZHEE
i HEERH, URRemHsEs 8. gAfAk
o & At

2.12 ATLZAREXEEE, RAMESE, B
TR GB, EEEAKE, mRLES, &
HEWERS, XEAFRMESTER, &
FEE —SRAE, BT TUHAEE™ FRE
FRBNBRENE, LRaERE, BF R
LHEACH &, BRETIZH R,

i AT, BREdaPERIHFRPO
LR PRI RE s W BERB S L
BB B iR e ; EARBWER. Bikh
s K# AR RBREER. FEE TR
FURER . CHAARITIIE . FRILBOS.

2 £ X K

1 McCord ] M, Fridovich I. Superoxide and superoxide dis-



1994; 21 (2) 4 HE¥ESEDHEHR

Prog. Biochem. Biophys. + 157

mutase. New York: Academic, 1977; 129

2  Miyata K, Nakagawa Y. Agric Biol Chem, 1988; 52:
1575

3 kTR EFRE, 1987; (1): 17

4 B Z.RBE.E OB EVLFS5ERHAER,
1986; 18: 308

5 K, B & A W £PUFES5EUVEER,
1989; 16: 203

6  Miyata K , Kawanishi H , Takarazuka H et a/ . Eur Pat
Appl, 0070656, 1983: 1—20

7 EBE, BTE BRATF PEEATIRE, 1989;
20: 351

8 WERB, REN, EXTH PEHEAL WA X, 1992;

23: 481

g Marklund S, Marklund G. Eur ] Biochem, 1974; 47: 469

10 Lowry O H. Rosebrough N J, Faff A L et al. J Biol
Chem, 1951; 193; 265

11 Habeeb A F S A. Anal Biochem. 1966; 14: 328

12 LEFY, 47T 8, BAKE. ~o0) g2 —s3—F
X RV ALY—-F CI2NY/02 / A61 K 37/50 . B
A AT A MW 231077, 1990; 1—4

13 IEH, KE, F4E. EATREFESHER LR,
R EHE AR, 1981 112—118

14 Naohiro W, Zoltan Q. ] Immun Meth, 1977; 14: 381

15 Amirjahed A K. J Pharm Sci, 1977; 66: 785

PEEREFFEERERFIFFIREEREIRFFFIEIFIRIRIFFIERIIIIFIF RIS SIS PRI SIS ISR I IR IRRRIRRERRRIRD

4-«-0-&-0-1-'- -0- LS 4‘4 -

’ IS RS SIS LE D TS LR TR ST i

1993 5 IURIRF &5

1593 sE i DL R ¥R BT 7 #E Princeton
KZM R. A. Hulse #1 ]J. H. Taylor. ft{i14E 1974 ££
IRABT —E 4 sk nk B PSR1913+16 (PSR £k b
£ pulser 1712, HFRRZEMBIRKREMRE),
HFIEMESS B FEAN T NERSE. WAL
EBEREFLEPHRZINER “— I HHEHLXST
ERE", H “BRIIAMFREBET HHNLL

P ER -HEMSERBAESYREEHRY
FFE, MHFFREREERAIISSHBRY™Y. W
RYFEMBMAEHAES, RTHERMEANFHF
ENMESE, BAMEFTTEMNAR, HEESK
A 2= 00 HUBRTE AR % B ] ] R 6 Bk e

1974 #EJ£, Taylor # Hulse F| F Arecibo §t 8 X
XEM 305 KA R BRBEHITREAER I, KN
T Bk B PSR1913+16. Bk AR 59ms, BifE
BRE 17 KK ES: ARBIER B - RBFH
WEEEME, GETHNZAHFELT I NEE
g, M55 —BE ((FB) EHELSNER ML EQE
HHEWFSEE, RNEIREAZARE, oTHEH
HELE—BHRESHKBEEARAZHHRERE (BREIL
A —FdF2).

Einstein 8" XM WE T3l M F &, B
mEZH RS EHESI A%, S HEE T ESER
B EHZERLUCEEGE; R AYNRAES; EAR
E 5%,

HARgl HiEahs, EEEMBEE 1959 F,
J. Weber & £ 44 R E VIR EAY Weber KK ZBW F &
FEIS| Fif, FEFE 1969 FEEHRME) TR B EF
CHEI A, 1987 FREFTRER (RTFRFAEMNE
MEZR) PHBHE 1987A B K, FE—FKXRXXE
BWEI TSI AM. RXEAEREFEESFikwmE
X AT

FANEZES, WE—FEEEMS] DK .
HANER—FUAMNS| HEEHE, FB8M3HE
g, EERZHA/ND, FEONEMEET /N, AFE
RIS, XMBNERIIIHEHEE. SR &%
EHMCEE (ARG EGMYER. SRR R
BERE) WA¥EAMGE . fkoh 2 PSR1913+16 &
HACHHORNBEFE—— I EFTHT5 NERRRN
Rk #.

M 1974 3] 1992 5, Taylor FARFFT 1842
AR T PSR1913+16 Ay MLI . B J5iE 5% bk ok 2 A9 2
AL EE Y (—2.410140.0085) X107, TH|
R XY aaaERgEEREN (—2.402510.0001)
X107"%, MEXYSRMELFY. IR NEFEN
B RER. BAYX—AHEM TR, Taylor
Ml Hulse 38R T SERE N R BER,

(PEHEFREMWEFRTHF (LF 100101) FEA#H)



ABSTRACTS

+ 188 -

SHENGWUHUAXUE YU SHENGWUWULI JINZHAN
Prog. Biochem. Biophys. (China)

1994; 21 (2)

CA)

Study on the Mechanism of Protective Effet of
Zinc to Cells. Zhang Jingxia. Huang Ping. Xu
Shiwen. An Lizhi. Yao Huiving. Xiao Yanan.,
Pan Juxiang, Chao Zhiyu. Zhu Jieqging, Wu
Xiankang. (Beijing Medical University. Bei-
jing 100083). Prog. Biochem. Biophys. (Chi-
na), 1994;21(2): 147

On analyzing the distribution and composition
of element in single cell with scanning proton
microprobe (SPM) and synchrotron radiation
X-Ray fluoroscence microprobe (SR-XMF) it
shows that zinc is a constituent of cell plasma.
The levels of cellular zinc and iron were de-
tectecd by above nuclear technique and the
contents of MDA, SH group were estimated
respectively by biochemical method for both
normal and injured cell induced an peroxidation
damage by hydroxyl;free radical. It was found
that MDA content increased, SH group de-
creased. as well as Fe/Zn ratio raised during
lipoperoxidation. By supplementation of zinc
to culture medium, the inhibitory effect of zinc
on lipoperoxidation was obvious from following
experiment results that MDA content de-
creased. SH group content increased as well as
Fe/Zn ratio reduced. The results suggest that
zinc plays a role in maintaining the integrity of
the cell and protects SH group of membrane
protein thus preventing catalytic peroxidation
reaction of iron.
Key words
(SPM),
roscence microprobe (SR-XME). lipoperoxi-

scanning proton microprobe

synchrotron radiation X-ray fluo-
dation, zinc, protect
Studies on the Phetoelectric and Kinetic Spec-

troscopic Properties of Acetylation Bacteri-
orhodopsin. Hu Kunsheng, Shi Hua, Huang

Ying. Yu Bi. (Institute of Biophysics. A-
Beijing 100101 ). Prog.
Biochem. Biophys. (China). 1994;21(2): 150

The role of lysine residues in the structure and

cademia Sinica,

function of bacteriorhodopsin (bR) was stud-
ied by the chemical modification method——
acetylation. After acetylation. the photore-
sponse signals and the decay of photocycle in-
termediate M412 were slowed down while the
yields of M412 were decreased. But UV/VIS
absorption spectra did not show that the con-
formation around retinal chromophore was dis-
turbed by acetylation. The effect of acetylation
was weakened by high pH or salt media. The
results imply that lysine residues do not direct-
ly participate in the proton translocation. in-
stead, they affect this process by their contri-
bution to the surface protentials.

photore-

Key words bacteriorhodopsin,

sponse, acetylation, lipid bilayer

Studies on Preparation and Properties of Lau-
ric Acid-Modified Superoxide Dismutase. Yan
Jiagi. Xie Wenzheng. (Zhengzhou College of
Animal Husbandry Engineering, Zhengzhou
450045). Prog. Biochem. Biophys. (China),
1994:21(2): 154

Superoxide dismutase is modified with lauric
acid to improve its stabillity. Activated lauric
actd was reacted with bovine Cu, Zn-superox-
ide dismutase at 40'C for 1h and it was further
purified by a Sephacryl S-200 colum. There
are 93% recovery of enzyme activity from the
resulting lauric acid-superoxide dismutase con-
jugate. The specific activity of this enzyme
product was 6000U/mg. The modified enzyme
showed enhanced stability, substantially free
from immunogenicity and prolonged its half-
life in blood. As a consequence, it can benefi-

cially be used as an enzyme for cosmetics and
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food industry.
Key words superoxide dismutase, chemical

modification. enzyme engineering., cosmetics

Phase-Resolved Photoacoustic
and Photoacoustic Phase Spectrum of the In-
tact Leaf. Du Hao. Fang Jianwen. Zheng Jin-
. (Dept. of Phys., Zhejiang Normal Uni-
versity, Jinhua 321004). Prog. Biochem. Bio-
phys. (China), 1994:21(2): 158

The phase-resolved photoacoustic spectroscopy

Spectroscopy

has been used to analyse the pigmental distri-
bution in intact plant leaves and has been com-
pared with the photoacoustic phase spectrum
of the leaves. The inverse correlation between
the photoacoustic phase spectrum and absorp-
tion bands of chloroplasts has been observed.
The characteristic valley exists in the photoa-
coustic phase spectrum of the leaf cuticle. In
addition, there are some differences in the
photoacoustic phase spectra obtained at differ-
ent modulation frequency. The phenomena
show that photoacoustic phase spectra can also
be used for the nondestructive depth-profile
analyses of biological sample as good as pho-
toacoustic spectroscopy.

Key words phase-resolved photoacoustic
spectroscopy. photoacoustic phase spectrum.
plant leaf.

phase-resolved method. intact

depth-profile analysis

A New HPLC Separation for PTC Derivatives
of Amino Acids by Ethanol Elution. Zhu
Shudong. Zhao Huiren. Zhao Shenghao. (De-
partment of Biochemistry, Xuzhou Medical
College, Xuzhou 221002). Prog. Biochem.
Biophys. (China), 1994:21(2): 162

Analysis of phenylthiocarbamyl (PTC) amino
acids with ethanol as organic eluent is de-

scribed. Compared with acetonitrile elution

system. ethanol is less toxic. easier to obtain
and much cheaper. Under optimized chro-
matographic conditions. the resolution, sensi-
tivity and accuracy are excellent.

Key words ethanol, PTC amino acid. HPLC
Simultaneous and rapid purification of total
cytoplasmic RNA and gemomic DNA from
small numbers of transfected mammalian
cells. Zhang Hongquan. Wang Huixin. Zhou
Tingchong. Wang Yunling. (Inst. Bas. Med.
Sci, Acad. Mil. Med. Sci. Beijing 100850).
Prog. Biochem. Biophys. (China), 1994; 21
(2): 165

A protocol by using 4 mol/I. LiCl phasing the
DNA and RNA could lead to simultaneous and
rapid purification of total cytoplasmic RNA
and genomic DNA f{rom small numbers of
transfected mammaliam cells. Comparing with
other methods, this protocol shows rapid,
easy and economic. and can be used in many
aspects especially in the studies of mammaiian
cell gene expression and regulation.

Key words total cytoplasmic RNA, genomic

DNA. gene expression and regulation

The Method of PCR Direct Sequencing and It’s

Application in Cancer Research. Li
Huachuan, Lu Shixin. (Cancer Institute, Chi-
nese Academy of Medical Sciences, Beijing
100021). Prog. Biochem. Biophys. (China).
1994;21(2) : 167

PCR direct sequencing is a method which com-
bined PCR amplification with nucleic acid se-
quencing technique. According to this tech-
nique. direct sequencing DNA strand of PCR
amplification using PCR primer. o«-*S dATP
and Taq DNA polymerase. The experiment
showed that it is simple, rapid and stable.

This method was used to analyze the tumor



