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Prokaryotic expression, purification, identification of human cystatin C and prepa-

ration of its antiserum
CHEN Ting-mei, FENG Jia-lu, CAO Ju, WEN Yang-an, TU Zhi-guang ( Faculty of Laboratory Medicine, Chongqing Medical
University, Chongging 400016, China)

Abstract. Objective To construct a prokaryolic expression vector of cystatin C ( Cys C), purily Cys C
protein produced by the expression system, and prepare its antiserum. Methods — Taotal RNA was isolated from
HL-60 cells, and human Cys C gene was amplified with RT-PCR. The ¢DNA [ragment was cloned into pMD18-
T vector and which was confirmed by sequencing. The enzyme-digested target fragment was cloned into PET-32
(a) expression vector and transfected into £. coli. BL 21 (DE3) | in which Cys C expression was induced. Al-
ter the inclusion body protein was purified through Ni** affinity chromatography, processed by dialysis, identi-
fied by Western blotting, a rabbit was immunized with the fusion protein, and the antiserum was obtained. Re-
sults  The result of DNA sequence analysis showed that the cloned Cys C gene sequence was completely corre-
sponding to GenBank data. SDS-PAGE and Western blotting showed that the expressed Cys C fusion protein was
about 35 x 10", mainly existing in the inclusion body of £. coli. , that could be purified through Ni** affinity
chromatography. The titer of the antiserum to the purified protein was 1: 8 000 by ELISA, and Weslern blotting
confirmed that the antiserum reacted specifically to the Cys C protein. Conclusion A recombinant Cys C pro-
tein and the specific polyclonal antibody have been obtained , which provides a basis for establishment of immu-
noassays of human Cys C.

Key words; cystatin C; prokaryotic expression system; protein purification ; antiserum

BEtE C Ceystatin C, Cys C) RIEBEE R G AE  BFCCr) A AR IDUAFREBR 5 ( Cor) I 5E 1 17 06 DO fIE 3T
AR, P 3 o T s A AL A i 3 L R (AT R Cys C A E 1 LR £ A A )
a SR T HCAE [ PR A TR AT A B
YEE R AT PR (1969 = ) o BT AC Bl 1 F 7 2k RICRZ T MOl M Cys C sk /) £, Cys C BASEIN Y a: R I

TS TR, 8 (CEDGNSTES Bl 0 A S BT A P, AR5
IIFLER 00, 5 2 (023)68485759 , E-mail ; tuzhiguang@ yahoo. com, ¢n m VAFEN Lfﬁ:fﬁ *’ﬁ["ﬁﬁflj ?é L.VH G IJJ‘{J ﬁl I:}”JE ’ JT‘ LA Jﬂ:—}'ﬁ
I EL R 2006-06-28 £ LI 20061128 (LR S ) 25 AL BRI, LB I i F % Cys ©




5 10 1] Bty %

NEAN 6 C iy I A ik ali 1 e ok Mt i ists i) 7% 939

H il {: o 1) "J iJ{. IJ ml.'}i-l.:' “i\ J& {1:“
1 #R5RHE

1.1 H#
LUl 4 i fe fIER. HL-60 400 BL21( DE3) PET-
32(a) MAGE (AF; R PMDIB-T 4% (& IM109 y TaKaRa ;=
1'”'1

L2 si4eahly e
rh e sy -o:JJM‘V‘C‘f-'ﬂf,,
13 RNA SEIGA R £ DNA SRl T, DNA B 4E
fitg PR A P9 U B BamH 1 Hind 1Y) R TaKaRa 2% &) 77 4 s
IPTG g Sigma 720 NG B RGO A6 8 R Sigma 0™ 4 s His
Bind Column( Ni-NTA) #E 4 Novagen 2% o] 2% 0 e K 2 Nacel
I Tris 68 BBL ™ 6ty , R 20 Bradi s fedic A Cys C 22 5 % mﬁx‘
A Cys C I [] BioVender Laboratory Medicine, Inc , HRP #5il F
PUG MG B0 Rl A A R 2 )

L4 FEMSESE  SEAMHOEE(UV-1800, HITA-
CHU) R HL R AL L 3 Bio-Rad 24 a] ™ i)

1.2 F#i*

200 Hoy i By i S il HL-60 A LEEILEL RNA Y
F L L S 9 5 - GGATCCATGGCCGGGCCCCTGLGE3
¥ 5°- AAGCTTCTAGGCGTCCTGACAGGTGGA-3 id il RT-
PCR 414 Cys C 360 [ PCR 741, FH 4 S5 46 Tl =4 15
pMDI8-T 445  F5{k IM109 SRS, 1] BamH 1/ Hind Il i 15
ALl U] 46 5 I Iy

1.2.2 FIHSEIR Y el

SRR 2 BRI 1.5 ~2.0 kg,

yi e A AR BamH | Hind 1 AW ff
Y s E Ay HBE . PET-32( a) 260K 2142 b [) il 1) b J10
B KR BE, T, DNA jﬁjhﬁﬁ&jﬂa FEAR AR S IM109 , 41
I LT, B R I Pl ik e s A TR b AT s KA
Hibk BL21 (DE3) 354 T8 W a2 7 b .37 C R4 24 ~
48 h
1.2.3  PET-Cys C ®EALH 0I5 T &k ¥ 5% 1k B121
(DE3) (oA~ & T f A LB ES J23 (7 100 mg/L 205 4
2y, 37 Rt 7%, 15 D600) A 0.6 ~ 1.0 I PTG (2%
el =1 mmol/L) i 5,37 CHhed 4 b B0 5 S L 12%
SDS-PAGE 437
1.2.4 Lk arEfalift 4 CELOURANE LA Bind-
ing Buffer PRI 1, K 1B B8 G 5 455 20 G R 75 18 e i Ut 25
o IR 1 i SDS-PAGE 3417

A DRI 5 Y BT TE K 1 b S I R LA A L
e b e A AR AR L (O A Binding Buffer, Wash
Buffer, fiz J7 Elute Buffer $EFT 104 2 (13RI, 052 5 D8 A 1Y
DC600) {1 Wt Elute Buffer 3% 15 4 (1, iF7 738 BT, Bradford
I 12% SDS-PAGE 50 1 (1 5 11246 {1 5L
1.2.5  Western blot jil] 5 At Ay H 8 1128 SDS-PAGE
i JHHL GRS L 6 mA K682 1.5 b BRNS W 0], — B0 S dit
AN Cys C 2B REDIR (L1 000), 40 M F i e HRP-1aG,
(1:3000) ,DAB 2 (e, £ Western blot )5
1.2.6  Cys C FLMEAYHEI & M%E  #®2 H1.5~2.0 kg fid

}”'il PERE G 1 g A0 P AR [T e A LR

TSRS LAY R 2 RS04 d LA RE R S R A
SEAAKE RIS IR O o £6 21 28 AL T R A AL
(R4 i 33 o 2 S P25 R IR I, ol 45 SRS Lo E SR
0L, 4R B LI 5 T ELISA S0 5E F i i e LA Cys C fRifEah
Ak 128 SDS-PAGE Iy, L 5% £ 81 PVDF B8, G4 il i 4
Fi, R EU R HRP-1gG, Western blot 45 7 HoAy 51k

2 #HFR

2.1 B&REe Y
PCR 4 22 S NRWISE A . D ] L DA (19 7 19 2l o 1 K
AN 400 bp (5] 1)

400 hp —

M. 47t 1:Cys C & PCR 4%
E 1 Cys C RT-PCR =4

2.2 Emk kA PET-Cys C 89 %52
P06 0 H YR BEE SERE 45 PET 480K, 2856 fk, IR
B RO L] 1 % BEREWERE RS TR T IODEOL L Y

AP 2) GIEW Cys C BEP A s A PET-32(a) #LA

—40) l\p

1.2, Mgk & ke @8 4n( BamH | Hind [l ) B 85 K £, M. 47t
E 2 PET-Cys C CDS FEEMIIEFE

2.3 Cys C AR ®AE G RL L sAL

SDS-PAGE #5 B i b if A 5 00 A E T R4 1 &
nJI.u'i”"#lan’H Al AR 23110 B 35 x 107 A4y, S
[EARAT 45 (Cys C AP R 12 x 107, JEI T 20 5 10° A2 A7 B ik
H1) g LR R R-250 34 (5 )5, #83: Bio-Rad F1 {14
H A9 A i 15% A7 1% B9 R 4 )E L
(EA0 T L 20 8 MR RS BT 5 P SDS-PAGE SIEBTA4E )4
P E Y 2R BE R A i s Al 1R 90% (1% 3)



940 CEAE O O I N - 9%
I e JHFAE Al AR DR s R AR o o S B

45.0% 10—
35.0x 10—

RENIRSTIRO

Moddfe; |.#fbeh) Cys C Aty G,
30PTG 5 SiTeh 2k a
B3 Cys CEARLLERESH

PTG 3 F 5 ¢ A % &,

2.4  Western blot i &

sk H 4 F128 SDS-PAGE §4£% %2 PVDF {8 |, fiE Y5 M
1 Cys CHUIARTE O — 3 FLACHE I 4k 2l fh iy 8 1 1 Cys
CHEM(E4)

35%103—

EH4 Cys CRIEFZOLET
2.5 Cys Citifaathfotd AR

ELISA [a] 5 12 0 58 £ 1005 2 4 oA 128 000 ; Western blot {il]
SE RPN RE S Cys C bR dh AL e R R ([ 5)

«—35%10°

ES CysCHimBLE

3 itig

KAILASK , (L3 R % % . Cr BRAE Bz Cer Ji 2
ANERTE i DB B F A8 #5R , (0 WLEF 15 & GFR 52 4,
SN R Z Fr A s, REE R 2E, Cys C R
T T R ) — S PR B S REAY R S 4R L LT
Fi A MPLIR A B A i 2 nl 7= 2k Cys C, B B F
(house-keeping ) K& [K] (19 2 ik 741 , p= R M e g, Lok
BE5 B/ NERE T R B LAY o6 &L i H Cys C 1E
37 0L TP A RGO, I F P #20, RLlE Cys C 3
FI Tl AR A 6 B . 3 AF SR BFFEIE 32, Cys C 7RI

Ifie it v, bl UUST 07 R S Fnnl S 0 2002
A S [ 5 24 A ) (food and drug administration
FDA) [ |28 1 26 A~ (6K 56 Bs 2 A 1 K 28 i 1) 4
R H , Cys C 2 Horp 22— FRATT8KE 7 i 4G
M Cys C () FLMee FHURT 1 0 92 e B 3 | il FL AT P
HEA L sk RS E f ) A4 0, AT 4R 2 Cys C g
15 A 4

g P R A Cys C 3 B R4 Cys C 1Y
VR B H Falifl . B s a] IOA s sh 4 2140 4
A (A A2 21 )3 A B aliAl e n] R PR TR
ZH M ET T o B RN AR BE ARl i HUEURKBN T A
S AL 0T AR BRI . AT R BRI TR g
il % Cys C AP, R B & PET-32a( + ) NUFE &
IKES B HNEAZaE G — A AFH, H
ARSI H R T PR /N IRtk
Joi N ASER R DD E 2 bR R T e sh il g i
I s BFFEr Cys C H B9 H 1A Rl 2 FAS o] i
P W AMIE U R, JF ik e L oy 1. 3k
{158 8 2 A o 2 2 1 1) A6 S 2% A R AN [9] i TPTG
R AE T (R A b R AL A IR BB B, X T4 ik
R Al b, R AR 2= FUZ M, S f b
T A Tl NP P S P/ 7 R M (28 SRR |5 S S | A N
fiFF 58 v A2 AR A J IR 1 H A9 B e R R R
R E 15% ) , nl g2 150 T&%%Jﬁﬂﬂéﬁﬂ T
BT IR G R AR RR AL ik — 2L
AN Cys C R0k 0E 1Y Jep ek 40k, Tl oL % H
YL R L 4007 90 B R AT B 0 - A 7 ] L5878 LA
fift D IR R AR g (] 50, 1 g e 50 I 5 A T T

S 30K :

[ 17 Gokkusu C A, Ozden T A, Gul H, et al. Relationship between plasma
Cystatin C and creatinine in chronic renal diseases and Tx-transplant
patients| J | . Clin Biochem, 2004, 37(2) . 94 -97.

[2] Laterza O F, Price C P, Scott M G. Cystatin C; an improved estimator of
glomerular filtration rate? | J |. Clin Chem, 2002, 48(5) . 699 -707.

3| Fliser D, Ritz E. Serum cystatin C concentration as a marker of renal dys-

Am ] Kidney Dis, 2001, 37(1); 79 - 83.

[4] Christensson A, Ekberg J, Grubb A, et al. Serum cystatin C is a more

function in the elderly[ J 7.

sensitive and more accurate marker of glomerular filtration rate than en-

zymatic measurements of creatinine in renal transplantation] J 1. Neph-
ron Physiol, 2004, 94(2), 19 -27.

[5] Gerbes A L, Gulberg V, Bilzer M| et al. Evaluation of serum cystatin
C concentration as a marker of renal function in patients with cirrhosis
of the liver| J]. Gut, 2002, 50(1); 106 = 110.

6] XiaLH, Bing X G, An X T, Serum cystatin C assay for the detection

J Clin Lab Anal,

of early renal impairment in diabetic patients [ J .

2004, 18(1); 31 =35,

(%4%  R3REE)



