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Abstract: To obtain the recombinant 18 kD protein with high purity and normal bioactivity of Cysticercus cellulosae (rCE18), E.
coli cells with the rCE18 were disrupted ultra-sonically, and the inclusion bodies were washed with a solution containing 0.2%
deoxycholic acid sodium (DOC)and 2% DOC, respectively. Then they were denatured with 0.9% sodium lauroyl sarcosine
(SKL)followed by dialysis and gel filtration to refold and purify the target protein. At the same time, this method was compared with
GST-FF affinity chromatography and recovering from SDS-PAGE gel. Biological activity of purified rCE18 was analyzed with
indirect ELISA, and the purity of the products was identified using SDS-PAGE. The purity of refolded inclusion bodies exceeded
60% and the total recovery of activated protein rCE18 was about 41.3%. The specificity of rCE18 reached up to 97.2% using indirect
ELISA. An effective way for purifying and refolding rCE18 expressed in E. coli as inclusion bodies was established. rCE18 with
higher purity and activity was obtained, which has the potential for developing diagnosis methods of porcine cysticercosis.
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(Eppendorf), AKTA Prime Purifier JZ2#7 24t (Amersham),
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M (Israel), & HAKIE 25.0 L (Beckman), % g A%
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1.2.2 KR FEF (05

(1) A mEstE: A 25 mL Solution A(50
mmol/L Tris-HCI, 0.5 mmol/L EDTA, 50 mmol/L
NaCl, 5%, 0.2 mmol/L DTT, pH 7.9) & Bk,

~70°C S & A 31K, JIA 200 pL 10 mg/mL ¥ B
fiti .8 uL 100 mmol/L PMSF % 25 L TritonX-100, F
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J% 20 min (YRR UTTE ST SDS-PAGE HLIK, it
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A AL, A 20% DOC V{73, f# DOC 4k
FER 0.2%, 1RA), =i E 2/ 20 min, 4°C .13 000
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IR E I, WA UEFT SDS-PAGE 4r#r, 6l
0.2% J 2% DOC 2 IR Ul ik i Ak A T AR I 5034 o

(3) IR AR E R EVRIRR M AL A rp
fmA Solution A J% 20% SKL I 47k (SKL ¥k B Hy
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4°C 00T, A 10 f AR E e 1B, 4 8h
Bl 1k, FREFEaHidE. FEMOh, 12h, 24h,
48 h, 72 h BURE, SrMrE R PR T,
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(1) GST-FF EMME4ifbmimikEr: # 1.2.2
(L) rholE Pl A e B O U R B 0.45 pm JE RS
UE, BOE R OVHFIFE Y GST-FF BURH: 23k g,
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1 FEREFREFOREHEBRAEDRN
SDS-PAGE 4 #
Fig. 1 SDS-PAGE analysis of rCE18 after purified and
eluted through Sephacryl S-300

M: protein marker; 1: precipitate after ultrasonication;

2: supernatant after ultrasonication; 3: supernatant of inclusion
bodies dissolved by SKL; 4: precipitate of inclusion bodies
dissolved by SKL; 5: precipitate after ultrasonication; the arrows
indicate the target protein

2.2 BRI R KR R B B TEE

PRI 5. 15, 20 min J5RIUTIEY AT
SDS-PAGE 45#fr, 45K #A AN 5 min B4
A (TR ICR 5 20 min YRR BRI, (HE A
BALFE 5 min MY E R AR TR, A 2R a ik
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BERYIE R, FIWTE A VR  ARRY fEE
Pri B A AR, LR ACRE dh AR H BT L 0 2 ok B
2, TEENTHIE 24~48 h, HTE.OE R PR 1EE
BY, SR IS B BRI B

kb 1 2 3M4 567

116 —

66 —
45 —

35—

25—

B2 BEMWEREESEKEEKE SDS-PAGE
Fig. 2 SDS-PAGE analysis of inclusion bodies after
ultrasonication and washing
M: protein marker; 1~3: precipitate after ultrasonication within 5,15
and 20 min, respectively; 4~7: inclusion bodies washed by 0.2%
and 2% DOC, respectively

Bl g -REd-0priges
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RINGy BE RO, Ve Z b 2 A~ F (K 3B);
SDS-PAGE %53 /s (] 3A), la il o W1 i vh 4455
A HIEE M rCEL8, {HARRELBRZY 30 kD 44, H
HZER T, RBEWEASEL SR 60%
DI b, VA5 EIBCRAT 5 41.3%(FE 1), Sephacryl S-300
FEJZHT I W8 IR AR AL S EA T 1 e, R IR B <5
mo/mL B, AN LA,
2.7 GST-FF Ef#Eak R IAER

JF rCE18 HE M5 GST #r%k, MM GST-FF
SRR LA RN e 2R LiE R Y rCE18 E M,
45 B AR5 H W 11; SDS-PAGE /R 7E 2 26 kD 4b
P 1 A, HEICN GST BEH (A 4). R HH

2.6

*x2

GST-FF AN+ AN #czlitk rCE18 [

2.8 SDS-PAGE BR[O &Rk E BB R
I GeBAflex-tube [alii rCE18 fu A %E 1,

WS T B A IBCR . SDS-PAGE 451 2713 (/] 5),
IS F) B 8 O B — 2%, AR BR T4 30 kD
2R T o B PG 0B A [ SR 23 1) TR FI) 90% M
70%LA 1 (% 1),

kD M 1 2 3 Manual Run 0:1_UV—Manual Run 0:1_F
116 — Aaso 'l
66 — 450
400
45— 350 b
35 — 11
5 <~ 3000 u
— 250
25—« 200
150 , \
18 — 100 .I \
= | Fractign size 9.0 mL Fraction off
50 | Ll
14— - —,/l P
80 100 mL
3 Sephacryl S-300 &fi {t. &% {A i SDS-PAGE 43 #7(A)
REBERE®B)

Fig. 3 SDS-PAGE analysis(A) of purified rCE18 and pattern
(B) of eluate through Sephacryl S-300

M: protein markers; 1: inclusion bodies dissolved by 0.9% SKL; 2:

refolding samples in la fraction; 3: refolding samples in b fraction

*1 BERY CELs &FARERRRA L E HRAZEL
(CES
Table 1 Yield and purity of recombinant 18kD protein of
Cysticercus cellulosae renatured by Sephacryl S-300 gel
chromatography and recoveried by SDS-PAGE

Total

Grouns \Volume roteins Expressed  Purity Recovery

P (mL) P proteins (mg) (%) rate (%)
(mg)

Induced 500 1426.3050  220.9200 - -

lysis cell

Denaturated

CE18 15 - 47.1820 >60 -

Renaturated

CE18 45 47.1820 19.4549 >60 41.3

Recoveried 1.27 0.909 >00  >70

CE18 ’ ’

rCE18 fi£ 5 i HH| 3[R ELISA #& M4 R Ay L

Table 2 Comparison of ELISA results between rCE18 and crude whole-cyst antigens

Standard negative sera

Standard positive sera

Coating antigenes SIN Positive rate (%)
Samples Asgo Samples Asgo

Crude antigens 11 0.2138 + 0.0461 36 0.5989 + 0.2235 2.8012 97.2

GST 1 0.2155 + 0.0555 36 0.3253 + 0.0949 1.5095 0

CE18-1 1 0.4693 +0.1725 36 0.5907 + 0.2292 1.2587 -

CE18-2 11 0.2780 + 0.0574 36 0.5908 + 0.1644 2.1252 97.2

CE18-3 1 0.0931 + 0.0165 36 0.2059 + 0.0748 2.2116 97.2

Note: CE18-1, denatured with SKL; CE18-2, refolded by gel filtration; CE18-3, recovered by SDS-PAGE
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4 FEFO0FE4i{k rCEL8 SDS-PAGE 947
Fig. 4 SDS-PAGE analysis of purified rCE18 proteins by
affinity chromatography
M: protein marker; 1: precipitate after ultrasonication;
2: supernatant after ultrasonication; 3: rCE18 purified by
GST-FF affinity chromatography

kD M 1 2
116 —
66—

45—

35— '_4—
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18—
14—

5 rCE18 fR[E 44 SDS-PAGE 434
Fig. 5 SDS-PAGE analysis of rCE18 proteins recovered
from SDS-PAGE gel
M: protein marker; 1: rCE18 inclusion bodies dissolved by 0.9%
SKL; 2: rCE18 purified by SDS-PAGE
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(4% ELISA Krilg5 M (F% 2): FEMAIR B 4%
P, gl aifbErkny rCEL8 A BNy
rCEL8 LIt 1515 4% 4 i BH M M v A R A0 %) I oL 34 1k
REAF SR R 2 s PR L3, A PIN (BT
2.0; A S 1 rCEL8 Al (USRI 97.2%, i
BERI AT & 300 100%, H. 5 4% dulii 7 i K
JRPEZ AN B (P>0.05), %46, IR rCEL8 BRI
2l B AR, (L5 BRI L T S R (e A, B
HAE R Wit 5 g B PR, Atk rCE18 SR
Mg R T sl s, BNARRE S R i g, R
REELEAVE 2R . DL 45 000, rCE18 1545
Hr5 Sephacryl S-300 BEf/ZHTAbBERE, i858 TA R
PER AR AR . Firdk rCEL8 Bl HAT 54 dg dudfi
A IS W e S S U, P 2 HUR 2 7
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—EFRE L RBRERSE N, REm IR i

Vs AL TR A 1Y) AR MR G BRI, R K
SDS 5. A ULAR PRI AAAE LA T Bt 40 SDS 5 fi L
fif, AW SEARES A BN E G, AFIFaifk;
o B TR B A ER MR IR R R il v iR T &
i)y A T A T s e S PEASCR o T SKL & —F AR
FRAR A IR AL B B - 250 0 Hp e FER
FEBS A AR VEE T, AR BE I X & A R A E A .
i W A 2 1T 7E 0.3% S KL ¥ 5 R il vl AR I i 9%
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HYASPERCR B R S8 4

A3 TR AR 2 1 B AR A S R — AR R R A
o K ZHTEOR N AL 2P — A R
Dy k2 BRI I o B S R A — AR B B AR R
FE PR AR S . RER LUK IRE AR M
Z IV 23 B U Gu 45T A ok R K RS % B
Superdex200 &M 51 M [FSCR = T Superdex 75,
Fahey ZFUSUL s, A8 PR 2T ¥ B S IS 4 u-PA
£ Sephacryl S-300 & V£ Sephacryl S-400 firf5 21 (1)
TP GRS, AR 65%. X R X — AR E
FIEE 1T, BEN B 1 i SR AR A R SR AS 1 43 B
BIBERCRANE], J3 85 BE R 3R 4R 1 AT RE A AR T
BN, BEL, VFE0ERE R IR R AE R AR R
AR 1, AE A PR RR O 0 B
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T v i o S A B, R i 2 A8 1 2R 1 e R
PR RIEIRZE . A, TR TERY rCEL8
EESHA i, EREME® PSRN 0.2 mmol/L
DTT. 0.3 mmol/L GSSG #1 3 mmol/L GSH, A& §¥+
TR S IE AR BT, R R T TR

A 56 SR 68 P U R P AR 15 min, IRV
DOC Z R VLB AL T2 0.9% SKL ¥ i £, I A 11 Jr
P, X} rCE18 [ AT AR 2lifb b B 5] T AR 47
FIROR, RS T4k L BNSCR . 555
BT REE I L g JE AT DI R A2 1 i, (il rCEL18 2113k
B T B I 4l R T EDCR, VRS2 WP R AR
RUF. AR M54 i) rCEL8 M & M R4t
TR TiRAE, RN T Rk E] 41.3 %, 0]
il AL S 25 /N 1 o 4 2 AT W) A i & K
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