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Abstract: Human cardiac troponin I(hcTnl)is an important biochemical marker for myocardial injury and prognosis of
myocardial injury. However, it is hard to prepare it in quantity. In order to obtain unlimited hcTnl protein, we constructed
genetic bacteria to produce the protein. In this research, the gene of human cardiac troponin I was synthesized by a biochemi-
cal company. Then, the commercial genes were inserted into the vector pET-11a in order to construct a high efficiency ex-
pression system in E.coli BL21. The recombined plasmid was indentified by the digestion of restriction endonucleases. Fi-
nally, the recombined purpose protein was expressed and identified by the Western Blot Assay. The relative molecular
weight of hcTnl was about 2.6 X 10* identified by SDS-PAGE, which was the same as the reported data. The expressed ac-
tive rhcTnl protein was obtained and amounted to 30.1% of the total bacterial proteins as detected with the densitometer scan
software. The immunological activity of the expressed rhclnl was analyzed by Western Blot Assay after SDS-PAGE, and the
result indicated that the recombined protein has good immunologic affinity. The recombined human cardiac troponin I was
successfully expressed on a large scale. It can be used in producing monoclonal antibody and also contribute to the research
of heTnl diagnosis standardization.
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FOBAELATRR ), HE R LR ST
e O

AR A TR IR A5 R
RIEIERFARAE M TAL heTnl, I BT KA
VR EPROBUISEE , k1 5 R R LU
FE LU ARG heTnl IS 5 2 5%
WAl I heTnl ITRRAE L BT,

1 #MRlEHE

1.1
.11 Beg R R B BRAEAH®R

heTnl 425 KA B R FR G s AR KL A | &
B pET-11a ZARTE WA A b st KRB A KIGH
(E. coli) DH5a FLlEF LA BL21 (DE3) & ik H
1.1.2 Bdfe 52 30X A

Nde 1 WY Bam HI NI, T4 DNA %420 ,
B AP A Q60 A FRA ] DNA SR IR
& Fn T RL 48 B F) &, OMEGA /A vl ; DNA
marker, U200 A DR A BR 2 Fl 5 heTnl HiiA,
Sigma 2\ A ; HoAt 5034k 43 B 4k
1.1.3  sE3fEE

Bt & B0 ML, Thermo Scientific; HLIKAY ,
AR —AUER) ;s EIREEIR ,, FI R W AR
AT RN T 5 S U AR BRAIL , TR 2 A R,
JBeApy A BR 2 ).
1.2 XWHE
1.2.1 F4L heTnl B &K 57 69 3%t

NCBI 3 GeneBank [ 3C PS4 AL WL
WIES & 1(heTnl) ZE 4145 : NM_000 363.4, K/)h
630 bp. ARSI ITHTE H LR 5 5aEs N Nde 1 BR
il N YIS 375NN Bam HI BRAGIVE I VIBEHO A& 5
FEXT FUES YIRS 2 AN 4 (RS TI5E 3 A0
FERIFE MR, DA AE R IA S FE i mT 4 5 3Rk ™
. BE HIRE R BT EOR , B4t IR A ]
AT RFE A heTnl H A HBL
1.2.2  F48 heTnl &K AR L&k A

5 heTnl 3L P8 M KIAATFRHEE 1 2 100
PR B 2PN (AMP) 9 LB 53R HR5 5%, ok
NSRBI R TR , 28 Nde 1 FRAIME I EE AN
Bam HI BRI N DTG | 1935 B8 HEEE A FEL UK
FEAEEGOI A B i R BRI G R Ry . pET-

11a ZARRT AW AHEAE 1 100 #EFhZE AMP Hifk LB
AR RE SR I P 5 3%, JoOR: 3 B ) G P Bk 1k o
Hi, % Nde 1 [F1 Bam HI FERUEH] , S5lEHREERE
vk, VIRSIEIC pET-11a KR BEURL. 54 5 i s Uk
Fo1 s 3 BB I pET-11a K H BEF kA i [a]
Wl B 3R - BEOR] T4 DNA MR, 4 Ciks
16 h. B =L E E. coli DH5 o &2 25T #K,
B S HRICG AL Al b i B v o, SREUTORE. BREBH P
FEALT UG5 5 , 19300 IR W B e P UK 36 TIE 1% v
%) TE AR
123 FTaRmEWEEFRLET

B 4 IR pET-11a-he Tnl/E. coli DH5 o
AT ORISR, SEHCER A1 T0R, 71k BL21 (DE3) &
ZAMMTF AMP BUPER LB A b, el i ss, ¥
STHRER P A BT R TR P R IBUBORE , RN SmL Y
1 mg/mL i AMP HilERy LB MiiAR 33k, 37 C .
200 t/min 3 RIEFE. B KEH: 500 mL AMP $itE
) LB WK FREEH, 37 °C L 200 r/min R R
Agoo 8 1.0 J5, 0 1.0 mmoL/L BJiFS5#] IPTG 5%,
30 ‘C . 200 r/min #RFE 4h. 4°C . 6000 r/min 5.0
10 min YA A, in 20 mL PBS (10 mmoL/L , pH
7.4) FAk. EFSWERE, AR DI 285 W, 1.5 s T
fE, 1.5 s PRE, BERE 30 min 2 RRE . U HE R
F 4°C.9000 r/min 5.0 30 min, YT FIFR,
UyE AR PBS Hk:, A BIEL 30 uL iSRG
W5 T R R s R YRR R AR U T A
W, YT 12%8 SDS-PAGE HLIK /3.
1.2.4  Fak =4 f Iz B e A7

W TR A P R O R0 A W BT SDS-
PAGE, MR er e R, B Sy Epal o . FHE T
KA B FERSIRET 4E R I 2 h, S%BLIE U
M 4 ‘Cid7%, 1 x PBS JEAE, MIARPT heTnl BT
(1:1000),37 C&54 2h, PEiE, IABHRE ALY
BEFRIC AR T (1 2 10 000) , 37 ‘C454 2h, 7
OYPET)R ECL %58 Rk,
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TE heTnl FE[H 5 umEest X 54 5% B mRNA JETE A%
— ARG W I-FR A, 7 B 2 T Ao BELfof it
AREIIREANBESS &, I il H B ik &
MR Bl o THRE H AV heTnl AYF5A
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FeaE, 7E heTnl ZERE 5° 0% 2 (7 FN5E 4 1 %55 1126
3 AMRIEVEA PRI EIRE SR ; 76 H I A1 5
NN Nde 1 BRGNP VIEERN 323w a8 0 Bam HI BRI
P DI .

heTnl 5L H A BT (627 bp) 40F -

GCGCCATATGGCCGATGGTAGCAGCGATG
CGGCTAGGGAACCTCGCCCTGCACCAGCCCCAA
TCAGACGCCGCTCCTCCAACTACCGCGCTTATG
CCACGGAGCCGCACGCCAAGAAAAAATCTAAG
ATCTCCGCCTCGAGAAAATTGCAGCTGAAGACT
CTGCTGCTGCAGATTGCAAAGCAAGAGCTGGA
GCGAGAGGCGGAGGAGCGGCGCGGAGAGAAG
GGGCGCGCTCTGAGCACCCGCTGCCAGCCGCTG
GAGTTGGCCGGGCTGGGCTTCGCGGAGCTGCA
GGACTTGTGCCGACAGCTCCACGCCCGTGTGGA
CAAGGTGGATGAAGAGAGATACGACATAGAGG
CAAAAGTCACCAAGAACATCACGGAGATTGCA
GATCTGACTCAGAAGATCTTTGACCTTCGAGGC
AAGTTTAAGCGGCCCACCCTGCGGAGAGTGAG
GATCTCTGCAGATGCCATGATGCAGGCGCTGCT
GGGGGCCCGGGCTAAGGAGTCCCTGGACCTGC
GGGCCCACCTCAAGCAGGTGAAGAAGGAGGAC
ACCGAGAAGGAAAACCGGGAGGTGGGAGACTG
GCGCAAGAACATCGATGCACTGAGTGGAATGGA
GGGCCGCAAGAAAAAGTTTGAGAGCTGAT
GAGGATCCGCGC

2.2 EYIEBRERE R EMEE pET-11a X B

P LKA B & A H R R B v AN
pET-11a ZRAKE IR BIFEFIF AMP BTt LB #5537
Ferh o RIESR, SEUTORL, FBREIPE N VIS Nde 1 F1
Bam HI #4710, $ BEEE M [n1 i) & DAt 1)
Bk, 25 E 1 PR,
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M. Gene Ruler; 1. FEUIENHY H A9 B
2. FEVIEICAY pET-11a AR B
El 1 hcTnl#1 pET-11a KB E UL

Fig.1 Enzyme digestive and recovered product of hcTnl
and the vector pET-11a

AEHEAREEE H2o% F20

HIPE 1 AT SUEGFY) IOTOR, DNA 2% kA T
V%R NEEBE L TK , BERS A ST 40 BT 2B, TK B
152 7R RG] [ B i 3 B 2 T B K /IN 2
630 bp MY Bt, 5 (GeneBank NM_000363.4) A A7 ()
heTnl 45 K/VHAT; Tk 2 B HA 1 A4, 5%
WAL S FNRIA pET-11a BRI 1 —3%.
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BT VI A RR E. coli DHSa [BAZ 2540
JL, X B 4 JBORL HE AT XU ) S, g AR 2 B
/. B 2 AAE: SRR/ NER, BV E
A BB S AR A AT, ST I BT, BN IR TG 2 Al
. PRPEEA TR 2 AR B, Hd /R Bl
630 bp, FF& H R Bt KN 5 K B FTBH 4 X 1 —
DL Eses g R B AL B IE A A A
pET-11a .
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M. Gene Ruler; 1. FZH 5k pET-11a-hcTnl ]
B2 ZARNMEIEE

Fig.2 Enzyme identification of recombined plasmid
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F4H Tkl pET-11a-heTnl #%4k BL21(DE3). #
BUPHME ST R 9%, 4 1 mmoL/L ) IPTG %
T SRR BRI T 12%09 SDS-PAGE, 44
RANE 3 s,

6.64X 10" —
4.43X10"

2.90X 10" “— HIWET heTnl

1. Protein Marker; 2. i55H7; 3. 595
B3 EAEHKRMIBTERIE

Fig. 3 Expression states of induced recombined stains
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TG, S5 EAACHUNESES RN TR EAWE 5585 - 19 -

BRETEMR TR 2.6 x 10* AbE 1 440
A5, ST heTnl MR+ A4 5. H
B 5 G BB BandScan 193 R, BTk
HEE M GRS EAREAR 30.1%. AT H—2EH
(R I ZRBTE 2, BUBERR 250 IS ATAH I Y PBS
TEVIVEWHT SDS-PAGE. &l 4 Jki& 2 a%1.: 7F
I TR 2.6 x 10* A BRI, SRtk
HEMRZFERR H B9 heTnl FIAHXS > TR W) 4
WA R ATAE T AR RE A B35 R , DA S
PR B AR RIS AR, BB %
SELATTE Y A R AR AT XA AE.

1 2 3

2.00X10°

1.16X 10}
9.72X10

6.64X10°

4.43X10"

2.90X10*
HI&E A heTnl —

2.01X10*

1.43x10"
1. AL 2. WEREESL FIEW; 3. Protein Marker
4 BHWEHA heTnlE LERFMEEERASD %
Fig. 4 Distribution of hcTnl protein in the supernatant
and inclusion body

25 HHEAMGREZESH

wEHMEAMRIERELNT, il DEAE-
Sephrose Z5.U3AC )2 AT | AR B ALh BN ZR LB /KA
4lifb A5 B 4L 76%11) H IR 1. 43 3R 1 Marker
MEHEIE T BSE  AiftEMmENER, &
12%M) SDS-PAGE W43 B )5, /INU UG IS, 1A 74
JEENI AL, G5 ANEL S Fis.
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7.2X10°
5.5%X10"
4.3%10"

3.4x10*
2.6X10"

1.7x10°*

1.0X10°

M. Protein Marker; 1. iES0T; 2. S5 3. HAUE M heTnl
B 5 heTnl EEENTEE
Fig. 5 Identification of the purpose protein (hcTnl) by
Western Blot

P S AT, FERIRS 43T 2.6 x 104k, PkiE
2 FIYkiE 3 A BLRACH, I EA WA SRRk W
HAYE A5 heTnl FTACRFRRIERNLN. T 4iiehy
H A AR 2EEAR] 72%, HoAtH )y i 2 G2 A ]
REZ AR Y H A0 2 A 3P0 58 7 5 BT MR BN
FrEL.

3 i #

VS 2 P LB S L g A i T & U, 2 3
AN LI AR, 3B & C (calcinm-
binding component, TnC) , JLE5 8 1 1(in hibitory
component,, Tnl) FJLE5 8 H T (tropomyosin-binding
component, TnT). Tnl J& ATP A0 V5T 24,
CIENiNiIIR= & - S RSk~ - S Exie M R WAL E PN
OIS E A 1T RAATE OIS T, &t Qi)
(5.7 + 0.6) mg/g, heTnl [AHXS 20 F L&A 2.6 x
10%. RIS heTnl BB OIS A1k
TR, BT O WU ORI 0 IR , 25 4
O WL B K St Al e sl 4 PRDUE RS 22 5%
U, RS TR R heTnl BYJFAX SRR 1A
A AR B Ay,

TEAS R EE A T AR PR, A SEI0 e 2R 3 A2
pET-11a, TEUL R AN FAR P, SMIRIL N YR IK 52 T7
WEB A RNA REHHEY, 7T IPTG 7534
(2RIR. AT 0 AL IR AR5 3 3Rk 55 T LA
AR TR, AT HETAY heTnl BRI HAH KX
R A 2R 1 LAL IR A AP AE AR GE ™. 3T R
TR HUFR A BTN B R A R AR 25 5 s, i
FEAL AL JS S ) 2l B AE , dL3E N heTnl £ E LA
Pl

AW R AR TR SRR BT A E S, D
Pt T RIBFE A heTnl PR TR AR, XA T
MHTAES] heTnl 2WHAH &R #H heTnl SRHFEA
R TR) A, Shy i — 2 e v o e R PR R A
heTnl 2 Wibr i Ak 25 Saath.
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