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Prokaryotic expression of human ubiquitous mitochondrial creatine kinase, preparation of its antiserum

and clinical application

ZHANG Jian, WANG Ai-Hua, GU Peng-Fei, YU Jia-Ping* (Department of Laboratory Medicine , Changzheng Hospital , Sec-
ond Military Medical University, Shanghai 200003, China)

[ABSTRACT] Objective: To clone the full-length cDNA of human ubiquitious mitochondrial creatine kinase (uMtCK) and
express its protien in E. coli. The protein was used to immunize rabbit to prepare anti-uMTCR polyclonal antibody which was
then used to detect the expression of uMtck in gastrointestinal carcinoma. Methods: A 1 062 bp segement was amplified from
human Hal.a cell by RT-PCR,which was then inserted into pMD18-T plasmid and proved to be the coding sequence of uMtCK
by endonuclease digestion and sequencing. The coding sequence of uMtCK was inserted into pQE30 plasmid and recombinant
plasmid pQE30-uMtCK was transformed into E. coli. The expressed protein was purified with a His. Bind column and was ana-
lyzed with SDS-PAGE and Westen blot and the activity of uMtCK was tested. An antiserum against uMtCK was perpetrated
by immunizing rabbit with purified uMtCK. The expression of uMtCK in 59 patients with gastric and colonic cancer was de-
tected by immunochistochemistry. Results: The coding sequence of uMtCK was successfully obtained by RT-PCR and the prod-
uct was successfully inserted into pQE30 to construct a recombinant vector pQE30-uMtCK. The expression of uMtCK was ef-
fective and soluble. A good specific antiserum against uMtCK was proved by Western blot. The expression of uMtCK of gas-
tric and colonic cancer was 76. 5%. Conclusion : The coding sequence of uMtCK is colned and expressed in E. coli. uMtCK is a
prospective marker for the diagnosis of gastric and colonic cancer.
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1.1 EHMAME Hela 1. pQE30 Fk .M15,
DH5a B # 9 & %%, pMD18-T (TaKaRa 22 7] );
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# DAKO 22 7]); BECKMAN DU640 B R E
H# W (BECKMAN /A &) ,PE9600 # PCR "3
L (EE PE A F]) . 1650 B4 A 314 b X (2 E
FE)., #BFRM RS0 02 aim.
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ACG GAT CCG CCA GTC ACC TGA C-3',5 i3l
A BamH 1 BE¥I {7 & R84 P2.5-TAG GTA
CCT TAA TGC TTG GTG TGG ATG-3',5 #i 5l
AKnp | YIS X LBEREDHAERAA
& . 13 Hela 418 & RNA, UL Hela #HAAY &
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WERMREFCBERR, T 7.14.28 d i
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# % RNA #47 RT-PCR K48 7 1 062 bp K/Mi B
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EAH MM LB Bk RS A 1 mmol/L Y
IPTG # S %Kik 4~5 h J5 .= ¥ SDS-PAGE 7+ #f
BR AEMX 4 F R 40 000 A B 1 RWRBHY
BHRBFEE 2D,

B 1 RE pMDIS-T-uMICK BV 4 E
Fig 1 Endonuclease digestion of pMD18-T-uMtCK plasmid
M: PCR marker; 1,2,4.7,8: pMD18-T plasmid without
inserting coding sequence; 3,5,6: pMDI18-T-uMtCK

plasmid inserted coding sequence

Mr(x10%) w1 2 3 4

97 —

66 —
3—
31— .

20 —

B 2 JRH pQE30-uMtCK ik 74 ) SDS-PAGE B ik 7 47
Fig 2 SDS-PAGE analysis of expressing
products of pQE30-uMtCK
M: Protein marker; 1,2: M15 unexpressed uMtCK ;
3,4: M15 expressed uMtCK

2.2 AuMtCK R A KA E Gt KEE
KA pQE30-uMtCK kL i TR M15,H A
His. tag JF# ¥ (& 6 TESHHARROWEAEL R
HRERE FRMBN ko, RExTREZ
B AR uMCK B4 K [ 231 B R 5 408 4
BEM 17%. SDS-PAGE i3k 8%, %k gk 5 1
AR AT K 95 % LA b (P 3) . 194 B B B e v vk
) 5 2 TR e 1 S Ak IR BT AR B uMCK g I 1
HIE5 & 4 Fr s . Western %38 Bl 40 7 8 775 , 4l
i uMCK fil & 5 A RE 9 5 0 X A9t A uMtCK
KA BT BB R BT A R R (A 5) .

Mc(x10) M 1 2 3 4 5 6

B3 Ni-BEaxMEMEMLNL MUK REER
Fig 3 Ni-NTA purification of 7usion protein uMtCK
M. Protein mziker; 1 {“low-through ot Mi5 lysate;

2. indaced M15; 3-5: Wesh bulier; 6: Eluates

-— CK-BB

— CK-MB
MICK ==

— CK-MM

B4 uMICK @& E S E8EEEKNE
Fig 4 Enzyme activity assay of fusion protein uMtCK
1: CK controls; 2; Total protein of M15 not induced;
3: Total protein of M15 induced; 4: Purified uMtCK protein

Mr(x10%) | 2 3

47.5=~—=

40.0—

30 5vme

5 Western EDiZE# il uMtCK B & E 5
Fig 5 Western blotting of uMtCK
1. Purified protein of uMtCK ;
2: Total protein of M15 without expression of uMtCK ;

3: Total protein of M15 with expression of uMtCK

2.3 A uMtCK 44k #] & Fo 304K 45 M 2 3k
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ern BT 41 uMtCK B £ Sl 4iik R 5 B 894
FTROBEORE RN EA WSO8 80, S 8K
CRAERFMBEREMES), MMl 1: 10.1
100.1 ¢+ 1 000,1 ¢ 2 000,1 ¢ 4 000.1 : 8 000,
1:16000.1 ¢ 32 000 9 L I % B . ELISA 55 5
BARTUEERMN N 1+ 4 000,
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s 0 59 ] B KBS AR B0 BE M R 4 B Y
80.0%(24/30) 1 72. 4%(21/29), & By P ¥ & %
76.5% EHBAS 2 HIMEREHAL 3 Hy%
BR Y B 55 4 IE % BB FIIR K M BR . uMICK #itk
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6 uMCCK fi4k % /% 4L 4 R IE 45 R

Fig 6 Positive result of immunohistochemistry( X 200)

A Gastric cancer; B:Colonic cancer
N N
3 i i

MiCK BULBREES R TR ERR . EETAH
FE PI B R  EF AN IR R B, R A R R B AR g %
BEEZ—. EHRAMCK B CK.RE
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LT OMAMBEU, W uMtCK 5 CK-BB 3£ R&EF
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High-level apoptosis is persistent in myocardiocytes of sinoaortic-denervated rats

Tao X,Zhang SH,Shen FM,8u DF (Department of Pharmacology . School of Pharmacy,Second Military Medical University,
Shanghat 200433,China)

[ABSTRACT)] Background: Arterial baroreflex plays an important part in the regulation of cardiovascular activity. Sinoaor-
tic denervation(SAD) produces organ damage in rats. A previous study suggested that apoptosis in myocardium is involved in
the organ damage induced by SAD. Objective: To study the time course of cardiomyocyte apoptosis in SAD rats by evaluating
apoptotic cells and expression of apoptosis-related genes in the left ventricles of SAD rats.4,8,16 and 32 weeks after SAD op-
eration. Methods: Male Sprague-Dawley rats underwent SAD or sham operation at the age of 10 weeks. Four, 8,16 or 32
weeks after operation,blood samples and heart tissues were taken for the following studies: determination of angiotensin I in
plasma and heart,pathological evaluations,terminal deoxynucleotidyl transferase (TdT)-mediated dUTP nick-end labelling and
immunohistochemistry. Some observations were also made in rats 1 and 2 weeks after denervation. Results: Loss of body
weight gain,cardiac hypertrophy.an increase in left ventricular collagen volume and an increase in cardiac angiotensin [ con-
tent were observed in SAD rats from 2 to 32 weeks after SAD operation. The apoptotic myocardiocytes were increased in SAD
rats compared with sham-operated rats. The expression of Bel-2 protein,an inhibiting factor of apoptosis,was markedly de-
creased in the myocardiocytes of SAD rats. In contrast, the expression of Bax,Fas and Fas-L proteins,promoting factors of
apoptosis ,was significantly increased in the myocardiocytes of SAD rats. All these modifications were persistent from 4 to 32
weeks after SAD operation. Conclusion: These findings demonstrate that a high level of apoptosis is persistent in myocardio-

cytes in SAD rats. We propose that apoptosis may be one of the mechanisms underlying the cardiac damage induced by SAD.
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