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BHHEH EgG1Y162-GGGGSGGG-EgG1Y162 1Y
A% R Atk B g

R#Fw e XK Z2E EWIE L AZE . LREELR R, ARE
(1. B ER K 22 4 B R BE 22 B, BT 12 2 K 55 830011 ;2. 7 08 I R} 2% 3 il 2 2% B S F 2 O = 5
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B & M pET30a-EgGlY162-GGGGSGGG-EgG1Y162 H 41 Fft ki, 5 4 % ik, 4l 1k 3K 13 EgGlY162-
GGGGSGGG-EgG1Y162 HIYHE A I X i % 52, W s B a4 &k, Ak R A SURE VI 09 7 3k 3 0F
pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 Jfiki , K HiE b = E. coli BL21(DE3) W #k, 318 Rk Wbk . R AR F
BERY IPTG fE R R 5 0 0] SR E NS SRk EAHE A, RO 05 . 4 SDS-PAGE #:l F 7% KUt th & 1 19 3%
ik, JE I ER A R R)Z BT 3 24k 2R 1 T 54T Western blot % %€ . #R WY % E A R pET30a-EgGlY162-
GGGGSGGG-EgG1Y162; T 4% 1 EgG1Y162-GGGGSGGG-EgG1Y162 7E IPTG 4k B # 0. 5 mmol/L.28 C &4 F i
56 h, DIE T (3K IR 300 mmol/L BRI RS 20 H 09 2 VRN AU 40T s Western blot £ I # 40
M EgG1Y162-GGGGSGGG-EgG1Y162 fE AN Fi A PR 51, K £5 45 7 35 ku &b, 5 HMARST .  Z&ie Wiz
pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 T 41 JFukr » 38 i H AH 1 55 21 25 (4, hy 20 A sk o o 20 38 1 A AfF 58 ) s 4 1
AR ER ) s A F EgG1Y162-GGGGSGGG-EgG1Y162; 3 F ik K 4
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Construction of the pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 and identification of the purified
expression products

Mireguli * Ainaidu' s WANG Weiguo' , CHEN Nafei’ . ZHOU Yanxia® , MA Xizhi* ,SHAN Wenhao® , L1
Yanmin®, ZHOU Xiaotao®™' (1. Iustitute of Traditional Uygur Medicine, Xinjiang Medical University s
Urumqi830011, Chinas 2. Department of Immunologys School of Basic Medicine Sciences Xinjiang Medical
University ;3. Class 2020-8, The First Affiliated Hospital of Xinjiang Medical University ;4. Xinjiang Key Laboratory

of Molecular Biology for Endemic Disease) ™

Objective The recombinant plasmid pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 was induced to express
the target protein EgG1Y162-GGGGSGGG-EgG1Y162,and its purification and identification was conducted to provide the
prerequisites for the subsequent studies.  Methods The pET30a-EgG1Y162-GGGGSGGG-EgG1Y162was validated by
restriction enzyme and transformed into E. coli BL21 (DE3) strain to obtain the expression strain. The recombinant
proteins were induced by IPTG with different concentrations at different induction times and temperature. The bacterial
solution was crushed by ultrasound, and the expressed protein in supernatant and precipitation was analyzed by SDS-
PAGE. The protein was purified by nickel column affinity chromatography and identified by Western blot.  Results

Theplasmids pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 was successfully identified. The recombinant protein
EgG1Y162-GGGGSGGG-EgG1Y162 was induced by IPTG (0.5 mmol/L) at 28 °C for 6 hours, and the protein was
expressed highly in the supernatant. When it was eluted with 300 mmol/L imidazole, more target proteins are obtained
and collected. It was showed by Western blot results that the recombinant protein EgG1Y162-GGGGSGGG-EgG1Y162
could be recognized by the corresponding antibody,and the reaction band was located at 35 ku,which was consistent with
the expectation results.  Conclusion The pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 was successfullyconstructed., the
corresponding recombinant protein wassuccessfully expressed, which established the conditions for the study on the

recombinant vaccine for the echinococcosis.
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PRI 5T AR N 28 0 3 IR Bl 28 5 R e T 1 A L
A EEE S W R, AR R ) [ Sk
Hrb TR O B 2R R Bk ) EgG1Y 162 HLE A AE N
— AT R R AP BT R Bk A% 3 1) 8 T B D AT R
ABEFE L XIS g & B EgG1Y 162 T
Ji G 28 /0N B AT A A P R S M T AR 5, A1 2 bk 1L 24
It %) 348 A [R) B 2 5 L %) 4 G 8 R R e g . 3l
WX EgG1Y162 Hi i A7 19 A48 915 8 % 10 43 #r L o]
LB FNZYUR B E & bR R A, i — 2 Ul T
AR T4 5 R P A0 A A R B S e g R IR
R B RIE T AR BT A S Bk 5 0 28
F i € A 25 0 e

FEAS S 55 F 55 L B A EgGLY 162 it Ji i i
Linker J7 81 3% £ , LA 13 5o 38 0 Bt J5 4 2 14 O X0
TIEE B B S E M . Linker B30 0941 %% X 2 0E, 36
T PR A 2 —FhJE K ) 2 | S, ) 1z N Y 2
G 1 S, H A5 ] B Ty I 8, X 2 1 09 25 8] 4G R F )
RESZ WA /DN, 25 AL B AR SR/ s B B AP R B L
ik 4y, W68 V9 ity 7 97 11 2 MRS A2 5 ) AR T S R
FLIERIT ST, BRI Linker 751 o] fif 8 5B 9 75
ANEFERITE TR B8 & A PR R AL, AR
2N T G S IS S S 7 B RS N ey s o T O -l &
EgG1Y162-Linker-EgG1Y162 4 T/B 4l it B¢ & 3 {37
KEPA T =G5, 3B i A8 1Y Linker J7 51
“GSGGSG”, A, A B 58 f AT #048 & pET30a-
EgG1Y162-GSGGSG-EgG1Y162, 3 3k 15 47 1% H 1Y &
M.

JFA% 23K 22 G5 RE A% 78 JH IR 1] Y K o= 3R A5 3k PR 36k
P O TR R LT A AR A R T
B A A 7 MR R BE T A T 4 VA R IR A
Wk TR B R A R A% R K ik pET30a-
EgG1Y162-Linker-EgG1Y162, 38 3o J5 #% % & & 48 15
RN FEHE N EgGlY162-Linker-EgG1Y162 14 % {#
P FIs R alifb 5 F . 12 F Western blot Xf 5 4 & H
¥, kol & E 4 H A EgGlY162-Linker-
EgG1Y 162, Hfi Ak 4tk il 5k i) 326 B, Ay i#F — 20 o 2 8 1
(4 BF ) 29 2 LA

R T

1 #

1.1 JF4&E,B# FHR EgGlY162-GGGGSGGG-
EgG1Y162. i LA T ARIMESE K. E. coli BL21
(DE3) & Z 25 40 - 1= 965 e b A 9 4 AR AT BR 23 7]

1.2 EZ3XA LB KRS FRER LB R8s 5751
W H A TR AR BE W A 26 [ invitrogen A,
JoRL B IO ) & 0 b 5 R AR A BR 2 Al PCR R 7
& VIR EE EcoR [ Ml Sal [ ¥y B K% TaKaRa £ AR
AN 7F), DNA maker2000 Il B K% TaKaRa £ R A #
T 3 1 Maker 4 5 3¢ B 28 3R G RBHEL L IPTG (7
TN 5 i AR 2 2L B, Isopropylp-D-Thiogalactoside) ,
SDS-PAGE #E fiit il %1057 & W H Solarbio, PVDF fi&
5 F| GE Healthcore, His-Tag Mouse $ii /&I H Cell
Signaling Techonology,Goat anti-mouse IgG-HRP iy
H &5 CRE) AR A BR A Al Goat anti-human
IgG-HRP W A b5t 38 AR A= W H R A BRA W] L & R
JEE A2 R S A I R & W R Ryt A AT B D
HisTrap 4l b ¥ Iy [ 3% B General Electric, RPMI
1640 Br 33 BG4 v (BD MO HT ¥ H Hyclone 24
AL AR A b R ER AR A A,
rmIL-4 Ml rmGM-CSF #J0J [ 3¢ E PEPROTECH 2
AL, FITC B anti-HIS $TK W B A6 5018 58 25 4 ¥ 8
AR BR 2 ) 2 200 R A R I R T 1 A
R A Wy HR e A FR 2

2 Hik

2.1  pET30a-EgG1Y162-GGGGSGGG-EgG1Y162
FrehBatn % FIH EcoR 1 F1 Sal I HRy il %) &= 4H
kL pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 i#
A7 XU .37 CEEYI 40 min, FEYIG 2 190 3006 W ik
Ji HL VKSR T S E

2.2 F4% 48 EgGlY162-GGGGSGGG-EgG1Y162
ik F R K S/ KL B pET30a-EgGlY162-
GGGGSGGG-EgG1Y162 i kiks b A5 £ E. coli
BL21(DE3) , #k 5 5 [ 18 7% #7720 mL B9 & 30
pg/mL FRIREZEMN LB AR FHF .37 °C 220 r/
min $& R IR 5 15 75 13 80, W H K D2 50 i) 3% 5% TR e
150 #EM T 30 pg/mL KT R LB AR
Fedeh K 55,37 °C.220 r/min IR R 2 W
W CEEM A N 0. 6~0. 8 I, 5 #7325 6 4> 50
mL EEEOEF. N 3 4.8 14 IPTG KWkE N
0.5 mmol/L,% 2 4 IPTG & ¥k 4 0. 8 mmol/L,i%
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SNSRI S .37 °C 0 h,37 °C 6 h,28 °C 6 h,
12 000 r/min,4 ‘CE.L> 10 min, U 5 1A J5 8 75 i i
ZU# ,12 000 r/min .0 10 min 5208 i 5 U0E .
2 12% SDS-PAGE WLk & e fE 15 5 551

2.3 F4E Y EgGlY162-GGGGSGGG-EgG1Y162
gt RAEHE R B M EAEH EgGlY162-
GGGGSGGG-EgG1Y162 i § fie H: & 144, IPTG & ¥
JE k0.5 mmol/L..28 ‘C6 h &1 F KEFFEHEN . IL
SRR TTYE I B S FARDURE A 7 mL () PBS 7 B¢
AT FE B 1 2 100 A LN A PMSF, #&J5 #E47 40 i
R, WE TAERTE] 5 s, TAEMBR 5 s, & FEmFA] 3
min, #/E =B AR, T 4 °C,12 000 r/min & .0
10 min FREL BV Al & AL IE X B R E A
EgG1Y162-GGGGSGGG-EgG1Y162 £kt 4k, H
5 ARG ddH, O Wb BR:  f i 38 09 W b
5228 AL E R U A AR B A B 1 UG A
52 UGS HEE LB 4 CE AT, W H AR
JE A 20,40.60.80.100.,200,300,400.,500 mmol/L A
Ik 1 v 13 2 11, SDS-PAGE #6241 8% 114> T 8 K
NS E fe A Al AR SR

2.4 Western blot £ £41%& & EgGlY162-GGGG
SGG  G-EgG1Y162 M9 3 ik ¥ 4l b iy & 41 & A
EgG1Y162-GGGGSGGG-EgG1Y162 i i 12% SDS-
PAGE LIk G # B 25L& K 0. 45 pm [ PVDF
L5 % B BE Wk 2 i B 1.5 ho 1 X Tris-$5 1R 28 th il
(TBST[HFE 15 min, 8 & P 3 K I B His-tag
FTLREPLAMR (1 1000 F B . 4 CRIKBE LR, 1
X TBST [ F% 15 min, HE PEH 3 ;A HRP Frid
EPURBLIR (L = 2000 i BD) L EIRIFE 2 h,1X
TBST [a]f% 15 min, & W% 3 K A ECL &5, 0
FIF LR A R

# =X

1 JR# pET30a-EgG1Y162-GGGGSGGG-EgG1Y162
R EEY £ E
fdt B 4 P9 V) 8§ EcoR [ A1 Sal [ % # 20 5t b
pET30a-EgG1Y162-GGGGSGGG-EgG1Y162 HE 17 A
ity ) %2 5E W UD 7= W) 48 1 00 B R B IS L Uk R A R/
J3 297 5 400 bp A1 756 bp H i F B, K/h 5 U AH
& D
2 EHEHA EgGlY162-GGGGSGGG-EgG1Y162 By iE
AR FF R EARE A B ARIKES R PR, &
HHE H EgGlY162-GGGGSGGG-EgG1Y162 7E #
35ku b B R G A 5 U ARAT (K 2A) . =&
HEH EgGlY162-GGGGSGGG-EgG1Y162 1E IPTG

BUPEE N 0.5 mmol/L.28 CiFES 6 h WEMHET L
P HBEA N RE RS R 2),
M 1

bp
5000
3000

5400

2000
1500

1000

750 756

500

250

100

1 EARHK pET30a-EgG1Y162-GGGGSGGG-EgG1Y162
WEGIEE
Fig. 1 Double-enzyme digestion of the recombinant plasmid
PET30a-EgG1Y162-GGGGSGGG-EgG1Y162
was identified

et 3 3 -V ¥

B

A TAHWEEREM LEWR SDS—PAGE M M EAS TR
& 10,5 mmol/L IPTG 37 “Ci%S 0 h 20. 5 mmol/L IPTG 28 Cif5%
6 h 30.5 mmol/L IPTG 37 ‘C#5% 6 h 40. 8 mmol/L IPTG 37 ‘Ci%EF 0
h 50. 8 mmol/L IPTG 28 ‘C#%% 6 h 60. 8 mmol/L IPTG 37 ‘CiFS 6 h

B T E AR DT W SDS— PAGE 3 # (EAE IR R _E 35 %0
2 EHAEH EgG1Y162-GGGGSGGG-EgG1Y162
B91% 5 K 1% i SDS-PAGE 4 #7
A SDS-PAGE analysis of recombinant bacteria lysis supernatants
M  Protein molecular weight marker 10. 5 mmol/L IPTG 37 C
induction 0 h 20. 5 mmol/L IPTG 28 °C induction 6 h 30. 5 mmol/L
IPTG 37 °C induction 6 h 40. 8 mmol/L IPTG 37 ‘C induction 0 h 50. 8
mmol/L IPTG 28 °C induction 6 h 60. 8 mmol/L IPTG 37 “C induction
6 h B SDS-PAGE analysis of recombinant bacterial lysis precipitate
(listed in the same order as supernatant)
Fig.2 SDS-PAGE analysis of the induced expression of the
recombinant protein EgG1Y162-GGGGSGGG-EgG1Y162

3 EHAEH EgG1Y162-GGGGSGGG-EgG1Y162 fy 4
4

4 H EgGlY162-GGGGSGGG-EgG1Y162
alifb 45 R 2% SDS-PAGE B8, 78 300 mml/L B W ¥k
Jit 2 I RCRBAE S # Pvk BE A AE 300 mml/
L K s Ay 2 1 Pk I e AR R B, LA 3,
4 EHZEH CILA-4IgV-EgG1Y162-2(4) HJ Western
blot ¥ E
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Western blot 2% R o /R, i fb 19 & 4 &E H
EgG1Y162-GGGGSGGG-EgG1Y162 7] # His-tag ¥t
A GRS 2T 35 ku 247, R IZ B4 &
1] 55 A R B e R A AL UL 4,

M 1 2 3 4 5 6 7 8 9

M EASFRERE 1 RIHEA 2 F1RISH 3
B2 WGk 4 60 mmol/L BKPMEVEBE 5 100mmol/ L Bk M Uk B i
6 200 mmol/L BRMEVEMEE 7 300 mmol/L BKBRZEIEE 8 400
mmol/L BRIEZEBEE 9 500 mmol/L WMk i
3 EHAEA FgGlY162-GGGGSGGG-EgG1Y162 HISRAE = #i 4k
M Protein molecular specification 1  UnColumn 2 Pass 1:
Column 3 Second pass 4 60 mmol/L imidazole effluent 5 100
mmol/L imidazole effluent 6 200 mmol/L imidazole effluent 7
300 mmol/L imidazole effluent 8 400 mmol/L imidazole effluent 9
500 mmol/L imidazole effluent
Fig.3 Nickel-column chromatography and purification of the
recombinant proteinEgG1Y162-GGGGSGGG-EgG1Y162

M 1 2 3 ku
L. -
™

M EHASTFHRAERE 1~3
EgG1Y162-2(4) 5 His-Tag Pk Sz B 44
B 4 FEHAEHA CTLA-41gV-EgG1Y162-2(4) AJ Western blot 43 4

M Protein molecular mass standard 1—3 Recombinant protein
CTLA-4 IgV-EgG1Y162-2 (4) reaction band with His-Tag antibody
Fig. 4 Western blot analysis of the recombinant protein
CTLA-4 IgV-EgG1Y162-2(4)

Wit

A U AR S —Bh ™ A N F L AR A AR U L ek
SR I PP s o I e =S it N 5 T el S B
E A N AR R AR sk 14 18 ok
R rp B 23 7 A A TR G B R 283 22 U R L 1 1R
B AR PO BE 1T L R B AL
Bl 2% b pg ), 32 B R Thl B8 ) v oA 32, Thi
A 43 WY TL-2 A1 TNF-a 2840 it N 74 5 40 MO f
SR 32 10 90 48 A AN NK & CTL, [5] B B 5]
PSR A G 88 I 25V P O B T 00 T B R £ 92
AR SR AL TE BRI YL AR 1 . ARk IR N AR

B4 EH CTLA-4IgV-

2 TR AL HUR 8 2 R W O I F R TR T
VEHEE FIEAREAES KL A7 062 458 B0 5 1
eI [N, AT G A e M SE T R IO B I S L R A
U I Bl 3 B R A,

EgG1Y162 J& 8 £ 5 %1 76 410k ok 15k 04 v % #0
) — ol 2 DX 9 O 26 8 K X . Zhang 45507V g
Western blot B&iE T EgG1Y 162 7 J5 X 21 A il R 1) Ja&
Y ) i LA R A ) ABORR P RRE S L AR G B S
b R WIZ TR AE 8 v LA B S e L
BUJE 1 3k K, R G e D g L T DA A F 5
iF 3t linker 5751 % 32 A~ EgG1Y162 43 1, i i LA
80 AP A3 T 1 ORI B IR R A R
Gy B AifE 5 DT 5 2 A 5 114 B 8 1o 28 I W . {2 Linker
¥4 3t 3 5%k 2 # S A T OE B EgGlY162 40 F 1 1E
WY S, B0k IR AT % BB A S 19 Linker JF 41
“GSGGSG” ke i /> 2 [ 8] 1) 25 (B2 B, G RS 44 & 1)
Linker J¥ 81 { £ 4~ 45 A4 3% 2 0] HA7 — 52 142 s 4 L fig
% A7 RO /D R 1 22 8D (18 R LA B 5 A T 1

JEUR 3% 1K 25 G5 i 0 A S ) ) PR R B R AR JE [ R ik
PR, H 5 i A B BT A AR G L AR R T
B = A A 77 78 A% ek B A G AR o, G T
HAE AR N e C i in AR 28 F L 5 8 )5 91 1
B R . HAGE bR S — M AR oy
I K AR T4 (B R R 4 R ek B A A
) FLAH X 4y F B /N 2K R B (41 & R b &
(histidine tag, His-tag) ]%, His i3 EH T EH T
FALE AR EREN A4, e g2 6 e m AR
Faifbbr sz —70 0 i T F R R /), His
PR 2 7E il B 25 A A R B L5 R LT TE R ), g
D R AR, 2638 1) o 4 2K 1 AT k£ TR R T
F W E 42 8 B TSR FUE M AMAC) BEAF 2l . Awf
SERRYEEE VI A7 25 28 T pET30a(+) # k. pET30a
=) 2 2 3 07 Y ) — o g 205 DA 2 ik A4 I
K48 MCS X H R4 2 A His b2, 7T LUAR 48 B 132
FEZE B AE Al A B A A N Sk C 4 Rk HIS fr& &
M. H A Lac/Pt7Lac 8 T EHIESYWHELET
e kB FRILEA.

FAEAMIBRRESZREZHE KM E W, W
IPTG 24 BE 5 S I 18] DA R i 5 0L B 45 %5, IPTG X
B R FIR A — 5 0 MR T v B A 0 5 A
EA L UMK MIE LKL, BT IPTG TiF S
T7RNA REWHFE 5, T7 J3 3 718 TTRNA R4 i
MIVE R Ja o i S 36 L N T71ac Ji 3l s sk 36 A
Fik R R TPTG ff H A9 28 1 3R 4 e i MY
£ W6 R, @ 4l KL pET30a-EgG1Y162-GGGG
SGGG-EgG1Y162 #fp )5 it IPTG 5§ KiK. 45 R
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KIAE PTG K ¥ FEN 0.5 mmol/L i, 78 28 “C,6 h
AT, Bt EO R b ERm., BHAENFEE
AETE B P R TR D UE DAL TR R B B R A
fEAET B E A BOE rE PR A, S % T K, 5 (8
PRI, ol P R A7 B P 5 1 T E B B 1 B 2 DAL
R IE XAEAE I HAS 5 2 Je 3 B, DAL A R T
BFFIE R L5 F— B B IR 1 KR = 2454
DA KA Wi P S TR IS 25 04 52 56 0F 9 vh 2 25 5 A AR
PRVER AR XS FLE AT &2 1 . MR 48 % O 8 0 SR , AE 4
Je W58 h A AR R AR T T R R, T fE IPTG &
W N 0.5 mmol/L I,28 °C.6 hiFF&MHERELAN
H A, 75X E 4 E 1 EgGlY162-GGGGSGGG-
EgG1Y162 iy 4lifb i # . i FH 300 mmol/L Bk W 3
B8 VB X L R P O O AR e L AR B i Al ik R
wEZ, Wil & 1T Western blot %2 ,
4 % 11 EgGlY162-GGGGSGGG-EgG1Y162 fE #
anti-HIS LIRS, R4 EHE A BB EETH
brs k. MR P E 4 1 EgGlY162-GGGGSGGG-
EgG1Y162 TR & th 1Y 5 AE 8 15 = S 1k ali ik 2%
fF, KR i ol fb & 4 85 B, ] His-Tag B8 2 3 47
Western blot %85, 7E 2 35 ku v B 4b H L & 2 b

i bk, AR RO R B R 35 pET30a-
EgG1Y162-GGGGSGGG-EgG1Y162, i I 5 § % ik
THEMAEH EgG1Y162-GGGGSGGG-EgG1Y162 I
XFHHEAT T 24k 5 %, R I SE 0 09 F R T A i
T
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