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MR 524K o JEUR% B IO AL il 3R T8
MR RRE, S fE. ik B E R

(P RZRI A 2 AR S HOR S8, L5 79 210009)

o

PCR VEA M B2 248 o BE[H Jy B, £ Neo | RN EcoR 1 RLEG Y I 52 i 5] J5 4% 18 BAE pe22b, H k47

SOOI P 5 R ;A 0 P I WA Y R 2R R CaCly 2 N BL21 (DE3) 23K Fi#k, IPTG i 3 2 (1 ik, Sk
Anatife, il it SDSPAGE, Western blot 1 ELISA 5 (1 23K ; Sy /N Bl L7 200 #6071 S Ji i o 8 0Ll 1)
AN 56 E s BRI FRopet22b LMk . Western blot JGiEFR W], HFE 524k o JEIHHEFE BL21 rh 308 H 9 &R
i1, {5 ELISA {HHHR - 28 G5/ UM 5 117 8 i B S2 48 o SN 0 22, T0loR I 08 B REAS B MR 24K o, fHLJE

R e S HU R R AR .
Kb
RS Q51;Q78 LHRFRERS A
B EEL P 2 10 e R0 e T S S 1 R

FE UG 2% . BAATEARREGALST U7 HoR Y4 s,

{EL I 0 50 08 SR K AR A AT 20% , MR B B0

G LR S WA T T R B RO IR SR R T .

P2 52 A — Tl W R 1 T FULFSE 8 JBE 2 1 0 O R i k-

B B M AN FEE e D o I 5 O IR

AR 524K o (FRa) » #1343 7 5 fit 38 ~40 k™,

257 NMEIEMR I A, S 8 X . WK o

IE W S GAeh 43 A bl b T 26 LT B AT b B b 09 S b oK

ek , X L0 5P S 102 WA R R P R B L,

2R o BN S — oM LT ) 0 09 S R A 06 i R

FRY .

L RGN T

L1 sBe s ¥ 1 R Ak

BALB/c /N, 1 # M K 7 50 ¥ L 36 b0 B2 1 Esche-
richia coli, BL21 (DE3) , il #% #¢ ik 414 pet22b, ¥ th K AR i
1 21 43 15 24 2 1R 5 R ST AR AT
12w B A 2%

PR 1 N Y1 BF Neo 1 EcoR 1, Fermentas ; Jii £ il 2 1o,
I £ B IR e [ S £ PCR =4 alif il £, Bl
W) LFEAT R 2 &) EasyTaq DNA 3 4. DL2 000 DNA Mark-
er, T4 DNA JEFERE, 4 B H AT IR A &) 83 7250
JETEE, B 254E ] % FRa 2 5 B b i G2t aife) » b
TN SGE A AT B 23 W] ECL R 65 i ¥ i HRP=E 371 %

HCRS H 2 2015-09-06 2l B . 20154126

RS2 R o W U R RS A R
S T

1005-8915 (2016) 01-0026-04

Bt B HEEE A AT IR 2 B 5 Quick Antibody 4 32 1 1), b
RS MR A R A A

PCR 1, # [E Eppendorf 2 &) ; EPS300 H ik {{ . HE90
NG IKAE B RS VEAB0 HE B Bk A L IR A% L Tanon2500
4 [ Bk ER b B R G, bl R AR R AU B A |
HL2 fER A, Filpir o o Cds ) 47 B2 &) DNM-9602 fiff
Frar Hr GG AL mtE W AR IR 7] .
1.3 SEsg ik

13,1 @AARERAR ST
1.3. 1.1 FRa 3 BH 1 HHE Gene Bank fLIH 1) FRa

LR 4, FIFH Primer Premier 5.0 #1154, 7 H Oligo #
{430 47 VF %, b3 9] ¥ CATGCCATGGCTCAGCGGATGA-
CAACACA & B U1 17 5 Neo 1 F % 5] 9: CCGGAAT-
TCTCAGCTGAGCAGCCACAGC & BEVI L 1 EcoR 1 - 5149
i B AR TR HERA IR A &) A e PCR BB 2% 14
94 C it 4 min, 28 /5 94 C 1 min, 50 C 1min, 72 C
1 min, 3% 29 MIFH. J5 72 CEEAfH 10 min. § =%
1% Bt i B R 1 Wb R 0 L 1) e B

1.3.1.2 HEMAMEMHESEE Bl PCR 74, H Neo
1 #0 EcoR T 2[RI () 7= 49 38t 47 XURG U0 o A pet22b %5 f: idk
PG S FRa H ) 2[R 7E T4 DNA &5 /45 B~
16 Cid P . Kk P H CaCl, #E5: N KT 1#
BI21 (DE3) /&2 A& 40 M v, ¥ 5 34 T 7 100 pg/mL &7
TFEZEM LB “E# F,37 C,220 o/min 3878 3E. W) .
7% PCRDNA Ji F- % 5 P 5 B

FHTH : M5 AR S (No. 81301902) , T A5 AR 34 2 Bl i TR H .
Pt Ao gletE (19912 5 Lo W AR 2K N - B 0 2 o MCSE A 200 2 11 43 3 40 Ak 0 905 Tel : 15850635081 5 E-mail :909041367@ qq. com.
*OJEIRE #1956 5 5 FEE 1 A 0 AR A 2 W A, Tel :025-83271395 , E-mail : minwang@ cpu. edu. en.
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1.3.2 FRa FEEMEIA
1.3.2.1 IPTG FFEARIE PRIy I i FHAE R &
FEFP LB 85983, 37 CH5982 ~3 h, 29 A HikF] 0.4 ~0.6
55 i IPTG (£894¢ % 0. 05 mmol/L) , 16 °C, 150 r/min % 1%
5483516 ho 12 000 r/min, B5.Cr 10 min, Y42 5 4.
1.3.2.2 HMEAR e WoRwE A, v ik GR
W), HANT 3 mL B4 b (50 mmol/L Tris, 1 mmol/L
EDTA) , FEIIA 80 uL 10 mg/mL i G 8§, 78 43 458 £ Ji In A
4 L PMSF. i 28 i AR Rkl /. S S5 )5, 4 °C,
12 000 r/min &0 10 min §2 45 Fif. 0.22 pm 3E 3T 38
i BEELifl . 10 x FEARFLE) Binding Buffer i g4t FFF.
FES BRI AL 0. 5 mL/min. 10 x K& F[#) Binding Buffer 3t
¥ Elution Buffer (20 mol/L Na, HPO, < 12H,0, 0.5 mol/L
NaCl, 10 ~ 500 mol /L BEM:, pH 8. 0) £ 2 3% i, fic 48 & B 1
Yo i i, SDSPAGE #5 .
1.3.2.3 HEAM%EE

(1) Western blot %5 5¢

A AN [0 PR 0 i 180 35 90 0 4 R AT s T Mg e T Lk
Bk 45 U5, 50 V ER R FE 5 90 min. 5% [ R 95T 37 °C
FHA 2 h, il FRo fifhk 4 C W & L 7 HRP bric 1 2 51 %
IgG 37 CHEH 2 h, 840 E0E 5 ECL 8 (il 5 .

(2) ELISA % 5¢

A IR P DI a4 Cagd . S5 5% I
JIE 2 @5 /PBS-T 37 °C 35 1] 2 ho {545 5 (41, PBS-T ki
3 Y AL 200 WL i 45 FRa 014,37 CHEE 2 h. PBS-
T Pede, BEALIA 150 wL 2EHTR 1gG (1:5 000 #ike) ,37 C
BETT 2 he SEAJSBFFLINA 50 mL 1 mol/L ) H,S0, £k k2
82 1) F BB I 5 A g 1L

1.3.3 Gz
L3.3.1 HERENE EAEN, TR KA BCA

B P FEE ) S AR A S R R FE 2z b vtk i 2k . W
FE SO OGAR R4 brtE dh 2 ih St R i R B IR .
1.3.3.2 /PRI AT AsE  FAT %0 3 HU/NE, 8K
F % 40 pg HT . BIERFEZSH Quick Antibody 4 71 1Y) {#
F RS, L 3 e ARIRGIE | w Ji s B/ B A7 TR i
fik MR I » 4 11 %2 355 B 1 h, 4 000 r/min &0 15 min, Y45
b G 5 ) B S 948 A B AR L3 O D [ 1 o B . i
[0 4% ELISA V% JLHTIMLTT R #EI0 -

2 R

2.1 MERSEAR o BEPR T BEIYT 1

Vit S 4HEAT PCR 4389, PCR 7= 49 2 550 116 M 368 2 o ik
arMral W5 H IR B — B gl WE L.
2.2 S FEEEN

A3 S AL B RN 1 9% PCR LR ki FRa-pet22b il
IFUAE . Z5 5B R, TR 4 EcoR 1 Fl Neo | MUY 5, w] I

750 bp FEE WP 2. BETE PCR & FE AT I 750 bp (1) H 1%
W W 3. [EEI SRR S B8 AE R A —F

I T FRapet22h 24 F23k i«

M |

5000

3000
2 000

1 000
750
500
250
100

Lane M:DNA Marker; Lane 1 :PCR product of FRo

Fig 1 PCR amplification of FRa coding sequence

Lane M:DNA Marker; Lane 1: FRa—pe22b digested by EcoR | and
Neo |
Fig 2 Double restriction endonuclease digestion

analysis of FRa—pet22h

2

bp M 1

3060

2000

3. -4 §F & B 9 10 11 12

1000
300
100
Lane M:DNA Marker; Lane 1 ~ 12:Selected clones of FRa-pet22h
Fig 3 Colony PCR analysis of selected clones
2.3 WEREZAE o HAMESRIA
2.3.1 SDSPAGE $8iE i 5 R IE 5 6 il 2l fb )5 i 4T
SDS-PAGE. Jkili 1 Jy R ¥ T B VKT 2 9% 2 )5 Bl
VKIE 3 ~9 Sy B e Jd i e 8 T o 25 e £ R BRLAE
T IR RE 38 k AbAT — sk AR H 2Rk B IPTG
i SR E A & 3R HAE 200 mmol /L M ik B, 0] LA
F g E . WK 4.
2.3.2 Western blot %5  H i {5 FRa HLIEME 1T Western
blot, %1 FRao 8 (1 02235, R0 LA & FRoo 8 1 9 B0
W &5 R RoR, i FRa St VR0 TE 20 0k SR 1 fE MR 4 1
SRR 38 k AbAT H A AR I BRS04 Sk
EISZE g B WP S .
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28 %

K7/ NG O /B 5 S N

= Target protein

— ]

Lane M:Protein Marker; Lane 1 : Before IPTG induced; Lane 2: After
IPTG induced; Lane 3 ~5: Eluted by 20,50, 100 mmol/L imidazole ;
Lane 6 ~ 8: Eluted by 200 mmol/L imidazole; Lane 9: Eluted by
500 mmol /L imidazole

Fig 4 SDSPAGE of FRa

Lane 1:FRa positive control; Lane 2 : Recombinant protein eluted by
100 mmol/L imidazole; Lane 3: Recombinant protein eluted by
200 mmol/L imidazole ; Lane 4 : Megative control

Fig 5 Western blot analysis of FRa expression in E. coli

2.3.3  MEECRBEMMT AN E T FRa JUARBEAT 7
TR G MR B IR0 B8 UE 2R 9 % I RIS BLTH 1 FRa 2R
FUOABITEXT . 455R BoR, T FRa S A 5T FRa 114
G54 PR T B4k BT R B 5 1 FRa BURSE &
A WE 6.

14 ¢
12}
1.0}

S 08F

= 06}
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02}
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B A

7.

4

[ \
3

Lane 1 : Eukaryotic protein FRa control; Lane 2: Negative control;
Lane 3 : Recombinant protein eluted by 100 mmol /L imidazole; Lane
4 :Recombinant protein eluted by 200 mmol /L imidazole

Fig 6 ELISA analysis of FRa expression in E. coli

2.4 EEHIENE

K BCA BT P e B2 0 5 o) & 0 58 R Rk BE . k4
J A E A 0,19 pg/mL.
2.5 BRI R e

B/ BT > ELISA SR 0 (L3 Rt - o AN [ e 6 3
B9/ RIS 1E 8 — 5T, 2090 5 11 5 FRa SR A LU 4
FORE A HEATEEE R0 B A L LA Dy B4k
JLPE 7o g RS, A IF LR AR B 2R R T FRo 19 Ay,
EWRLTHRAEA.

23 B 1L
25
2.0 v B Recombinant protein FRa
% BEukaryotic protein FRa
‘5_" 1 é oBlank serum
1.0
.
0.5 %
0 //:55555555_ = s
1:100 1:1 000 1:2 000
Serum dilution

Fig 7 Ab responses of the sera from mouse immunized
with FRa on different serum dilutions

3 Wi

i 8 70 5 A bl i A A e I A b e B A ) B
J0E 3 T R e 5 112 W 0 BB AR A S T 2RO
IATTR IR 367 b 8 0 4 28T B BRURRCER 28 L o ik
e (4 05 A 7 9 SR I AR e 1 SRR e R b S BT
9 L 1 LR A LA B A Y o MR AR o 7E SR
o8 e AT 5 1 1 v 0k A o — Bl B AT I Y o
SRS IT R A, AT LA IR 44 bR e 1Y .

BT R ek R g8 LA A 7 AR B B R A
0 A S S A T I T 18 2208 R 48 Rk 2 1K
AR Western blot 45 5 5 25 FH M, {H ELISA 286 3% 0, 78k
TR T A EREREARGEHAMHEMNEA S TTHE
FOLRI Hifk& R RAR . #E— bR s e e, &
R AR AR AR SR S TS FUE R A I TR 2 o
RO AT E R A AT LR L (1) K Rk
REGE T LYk R G0, B Z 0 A Ab 55 80 1% )5 n T
ettt £ Y T R ST o KRR A T LA 1
i 0= A 45 R R I 1) S R L 4 2 S5 MR AT AR R 2 (A
F» WUE Rk RGN L AW iR T I B R R
15 F G T BT ) R T R M o AT 8 X
WS, AR T Lo = 4ES5 KT . (2) Western blot /2 7
W AEME & F AT, ELISA e M & 0 T R
TR B 1 8 DR R AR 0 R AT R I . KBRS AR TR R
g oA A S, FEGUER A RE IEWIR A I 45 & i e AR
(26 A AH L 45 45 7 B R 82 T 1 L T Western blot
A 45 i ELISA 25 BRI 4.

A s R, T — AR AR R A H M E A,
Anfig HAEAT Western blot 4347, ik %10 ELISA 45 5 Brka
A A& T SRR 25 & IF 45 & Hofth S i
S0 PRSI 28 » A 4 7 ) B SRR R IE

% % 3k
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Construction and Expression of Prokaryotic Expression Vector Encoding

Folate Receptor o

ZHANG Mei, QIU Zheng, XING Li§un, QIANG Xu, ZHANG Juan, WANG Min"
(Department of Molecular Biology, School of Life Science&Technology, China Pharmaceutical University, Nanjing
210009, China)

Abstract The ¢DNA fragment encoding folate receptor & (FRa) was amplified using PCR and was cloned into the prokaryotic
expression vector pet22b between the two restriction enzyme sites Neo | and EcoR . The recombinant plasmid was identified by
restriction endonuclease digestion and DNA sequencing. BI21 (DE3) was transformed with the recombinant plasmid using CaCl,
method. The expression of FRa was purified by Ni * column and was identified by SDS-PAGE, Western blot and ELISA. The purified
protein was injected intramuscularly into BALB/¢ mice. The immunogenicity of the protein was tested by serum titer. The prokaryotic
expression vector was successfully constructed. The expression of FRa in BI21 was confirmed by Western blot, but it showed lower
ELISA values, indicating that although the prokaryotic expression can get folate receptor «, its conformation differs from the natural
product.

Key words Folate receptor a, Construction, Prokaryotic expression, Protein identification, Affinity, Conformation
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s =1 B B o R W% S e AR R T SRR B i i A o il AR 19 e 82 R A R W 7 R 2 7 B R
HLFERE B, i LML T DAk RN

2016-05 551 T o RE e 45 A N Bk AT AR A0 M AR A PR T R HL g R B R S 5 R S R — R B IR R
JEICW B 5 T TR 5 5 6 BB BT 44 40 W A 4G R 7 D L 4 A% Bk R < 1) 46 7 i S P o AR BRI 55 LT R S

O BB R ET HEAI A A T, B35 SEQ ID NO: 1 s & JE /7 100 SEQ ID NO:2 P Y= M@ 4. JLRes 51T
JTAE PRI 2 BLAS & BEIZ it i T bEGF, (R 22 RUR i T bFGF. H 28 M4 SCUGE S5, AR R (10 L5 JL T B
5 45 5 (O B 2T HE AN AEAC TR 7 5 R 28 DFGEF JL A7 HAGk B i 328 200 [ 14 B ) £ 2 05 4k
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