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Construction of Prokaryotic Expression Vector Conjugated
with BS6a Regulatory Subunit of PP2A
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Abstract: pCEP-4HA-B56a was used as a template to construct the prokaryotic expression vector of PP2A B56a, prim-
ers were designed according to ¢cDNA sequence to clone the gene. The amplified ¢cDNA fragment was inserted into
pGEX-4T-1 vector. Positive clones were verified via sequencing. The recombinant plasmid was transformed into BL21
E.coli. Fragmentation of IPTG-induced E.coli culture was achieved by sonication on ice. Soluble and insoluble fractions
were separated and analyzed. Lastly, soluble fraction was purified. Results showed that, the constructed plasmid con-
tained the fragment of PP2A B56a. The recombinant protein was about 79 kD and soluble recombinant protein was
about 8.6% of total bacteria protein. The purification of GST-tagged B56a was performed by use of GST purification sys-
tem. The purity of recombinant protein was reached to 78.9% among total protein by using this method and the rate of re-
covery was 52.2% .The PP2A B56a Prokaryotic Expression System was constructed successfully and recombinant pro-
tein was obtained , which was helpful for the future study of its biological function.
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TR T ARSI —AIESE B56o X PP2A BRI P BAT T, HEBR A b AR D R B2, A
W EL L RE B560 3 PR A% IR A R SRAT AL B B B 1, DA T SR 0 SR B LA

1 MetST5k

1.1 ##

pCEP-4HA-B56a 4 [ Addgene , 5% £ A 8K pGEX-4T-1 1 [ Novagen /A 7l s K #F i DH5a . BL21
(DE3) 8% 52 25 40 ffg phy 7 52 36 28 30 O F AR 17 5 Prime STAR max . FR 4114 P VI . T4 DNA 3% 4 . DL2000
Marker , DL15000 Marker ]l H Takara 2% 7] ; /N2 R 50 &0 B RAR A AL, I8 RIS F] & B AXY-
GEN;IPTG & N8 & . RIRE R W A 5 5 B 24 AE W E AR A BRA 7] 5 Glutathione Agarose 4 [ Thermos; 5
Py A= T (i) Befn A1 FRAA B3 0
1.2 XWHE
12,1 RABFE A HE

HRAE A% Fe ik M pGEX-4T-1 [ Z LR 1, & PP2A B56a #8773 <DNA 78 AM5E B, ik R )
{335 BamH 1 1 Xho 1, B35 19 (GL3E RGN 15 : 5'-CGCGGATCCATGTCGTCGCCGTCGCCGC-3", R iES |
Y1 (4035 B 1 457 5 ) : 5'-CCGCTCGAGTTATTTGGCACTGGTACTGCTGCG-3" , LA pCEP-B56a 45 Ay 4 14
B56a 1Y) cDNA J¥ 41, B 810 PCR 7=, % PCR 7= 4 Fl A% e 18 20K pGEX-4T-1 [5] i 3#E 47 XL V)
37 °C 4 h, BgU) =Py A T e s 4iifk, 1 26 A0S B D1 7~ 4 H1 T4 DNA S HERGE1 TR L 16 CREIE 7K,
UCH BB % 7 ) 5% AL DHS o JBSZ ST, F280 T2 A b, 37 CRIE R TR, PRI e, 248 PCR,
PEWOTORL K BamH 1 Xho 1 XU Y)55AE , 4 BH M v R 2% b Az T )% . I )3 1E 8 14 i 44 4 pGEX-4T-1-
B56a.
122 FARKREEREBER

439K pGEX-4T-1 25 2 Tk fll pGEX-4T-1-B56a 41 ik 74 4k 3 BL21(DE3) H, BREUR FEFE7E LB
WARRE AR, 220 R, 37 °C 2.5 h 247 AH K OD {Eik 3] 0.6~0.8 I, SEERZH H N A 1 mmol/L (1 IPTG , %
FEAH FPOm A R BRI FL A DR K 5 T R 5E 4 h, 4580 2 mL TR, B AR TR A, AL 100 WL Y PBS &,
SRIGIMA 25 L /9 5SxAY L FEZE vP , kAT, 99 CEFE 5 min, i T SDS-PAGE HLIK . H (18 FH il % Y4
I Western Blot #E1755%E .
123 FHKGREFHGHEAAL

F 37 °C 1.0 mmol/L IPTG i A [aIAFE] (0.2 .4 .6 .8 ) h, YW HE B4, SDS-PAGE H ik 2 Hr AS [|] isf ] 375 -
TEARK BRSBTS S IE], 76 A W3 TPTG(0.0.01.,0.05.0.1.0.5.1,1.5.2.0) mmol/L,
37 Cifs 2R AR A, AR B A, SDS-PAGE HLIK AT AR IPTG i S F B RIAMES
1.2.4 EWEEG G TEESI R

TERACSE T A IFUREE 5 mL B, A 400 WL B R E B, B PMSF (29K A 1 mmol/L) ,
VKK IS v P R , R R T 2 s 455 4 s, D158 N 100 W, F74E 5 min~10 min, 4 °C 12 000 rpm &5.0> 10 min,
B35 FTLE 53 34T SDS-PAGE 34T .

AL K 100 mL 5P F IR AR T BT Tris ZZ 0 A PMSF(ZSREE A 1 mmol/L) vK7K I H
PR R R 58,55 10 s, D1 R 300 W, H#2E 40 min~50 min, #8J)5 4 °C 12 000 rpm 50> 10 min, I
1 ,JH Glutathione Agarose #AT4lAL CLIRZH UML) , slifbid B rh A 203 B VA4 T SDS-PAGE 434 .

2 Hhip

2.1 FEiZRIERRHE

PP2A B56a 175 W3 cDNA 734 K Bt ol 1 461 bp(El 1A) , 3% A AR pGEX-4T-1, H7% PCR 455 2#.
3# . S#~1062 5 H 19 5 KNG (I 1B) , S B S#~84#0E 47 ORI /N, I, 4515 o B 5 U AR 4
([ 1C) K S#~S#HRIUAY TORE , JEAT XUBF Y %52 , 5520 ki U0 A B 5 WU AR A (AN T&D 1D) , S#~8#283
USRS AE SR IR A , 4% R pGEX-4T-1-B56a (&l 2).
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A,B56a cDNA (434 Bt . B, F41SURL pGEX-4T-1-B56a [ 74 PCR %7€ . C, F41 UKL pGEX-4T-1-B560 BTk NMESEE
D, T4 Tk pGEX-4T-1-B560 AUHFYI %5
A,PCR products of BS6ac ¢cDNA. B, Identification of pGEX-4T-1-B56a by colony PCR. C, Identification of pGEX-4T-1-B56a by Enzyme digestion.
D, Identification of pGEX-4T-1-B56a by plasmid extraction
E1 Z|HRHK pGEX-AT-1-B56a IHE 5L E
Fig.1 Construction and identification of pGEX-4T-1-B56 recombinant plasmid
22 EHAEAMERIEMERE gt
B AL 2% 35 R pGEX-4T-1 18 4H Fi ki pGEX-
4T-1-B56a B K #F 1 BL21 (DE3) H, #5 i 5 95 &
0D M 0.6 Bf, A 1 mmol/L () IPTG,37 Cif T 3£
ik 4 b, RZER N, WA T A, A 38 S B 4T SDS-
PAGE HL3K , 250 1&] 3A Bz, #E 72 KD AbAg —
W AT, X YA . WA IPTG ﬁ%%
Fik 5, #E4T SDS-PAGE Hi ik , L5452 & PVDF i€
I, 5 GST s BEHUAZE &, Fi4h A HRP bric iy —

-|BamH 1 (930)

lac 1

pGEX-4T-1-B56a.

6 430 bp BS6a

pBR322 origin

Xho 1 (2 385)
UG L TMB S8 66, 7T 26 1 BN AT, 45 5 R Amp
TEZ) 72 KD AbAA — B 8 14 2457 (& 3B) , M iE B 2 BAFE pGEX-4T-1-B56a ) Bk i
B56a-GST & FEA ) . Fig.2 The map of pGEX-4T-1-B56a recombinant plasmid
A

M 1 2 3 4 M

kD e e B

75 = "'B56aGST M1 23 4 M

48 - .
5 2 VO o
25

. ~lui-

A M A5 T HARE; 1-2:0 mmol/L . 1 mmol/L i TPTG 55 E.coli BL21/pGEX-4T-1 ik 4 h;3-4:0 mmol/L . 1 mmol/L i IPTG 55
E.coli BL21/pGEX-4T-1-B56a 4 h; B, M: & 14> T brifE 5 1-2: 1 mmol/L [ TPTG 15 E.coli BL21/pGEX-4T-1 4 h;3-4: 1 mmol/L Y PTG /5
F E.coli BL21/pGEX-4T-1-B56c 4 h

A, M: Protein marker; 1-2: E.coli BL21/pGEX-4T-1 was induced by 0 mmol/L or 1 mmol/L IPTG for 4 h;3-4: E.coli BL21/pGEX-4T-1-B56a
was induced by O mmol/L or 1 mmol/L IPTG for 4 h; B, M: Protein marker; 1-2: E.coli BL21/pGEX-4T-1 was induced by 1 mmol/L IPTG for 4 h;3-
4:E.coli BL21/pGEX-4T-1-B56a was induced by 1 mmol/L IPTG for 4 h

B3 BAZRAMREDHMEENIT

Fig.3 Analysis of recombinant protein expression and Western Blot

- 76 -



B, 55 . PP2A B56ac 15 3V 5k SR 0k 2R A g ) e e ak

23 EAZEHMEEGMRKL

BEALH 4 BB pGEX-4T-1-B56a ) BL21(DE3)%: 1 mmol/L IPTG 55 A I E] (0.2.4.6.8.10)h, Y&
W AT SDS-PAGE Hiik , Z B 8 h Je H 418 1 Fe 38 5 JC I AR Ak (& 4A) , IR B 15 5 i[RI A 8 b, AN
&4 BE 1Y IPTG(0.0.01.0.05.0.1.0.5.1.0.1.5.2.0) mmol/L B FHE [ FEIL, KM BEHE AN R LAREA D

=S (NE 4B). HIL, %4 0.01 mmol/L ¥ IPTG 7E 37 CiES 8 h KRB TEHEN .

AM123456M

=~ B56a-GST B560.-GST

EEEEEE BEEEEE:

A M T RFRE; 1-6: 1 mmol/L IPTG 5% E.coli BL21/pGEX-4T-1-B56a 63%(0,2,4,6,8)h; B, M: 2 14> T AR ME; 1-8: E.coli
BL21/pGEX-4T-1-B56a 43 41£:(0.0.01.,0.05.0.1,0.5.1,1.5.2)mmol/L IPTG %5 8 h

A, M: Protein marker; 1-6: E.coli BL21/pGEX-4T-1-B56a was induced by Immol/L IPTG for(0,2,4,6,8)h; B, M: Protein marker; 1-8: E.coli
BI.21/pGEX-4T-1-B56a was induced by(0,0.01,0.05,0.1,0.5,1,1.5,2)mmol/L IPTG for 8 h

E4 AREFSHEMAREREIPTG X EQRIENFIN
Fig.4 The effect of induced time and IPTG concentration on protein expression
24 EHEARARAMESTRAgWL
HRAE S A A AL , %% Ak F 20 SOk O B BRAE 37 °C 0.01 mmol/L IPTG 55 8 h J& , B e, B b 35 At

VESF B UK, B H A EE O R K IS MTTRE AT (] SA). TR A0 R, RS i 100
mL PR TRV, B 75 R, B0 i B M A R 3 o G s A AT Ak, FE R AR U A < 20 R
T8 S — U AR Al i HH R, BE VR 22 W, VR G2 W E1-4, 520 0 Wi 4R Sk A IS RUAT: i iJE4T SDS-PAGE Hi
UK, IMABEIR 22 vh il E2 J5 450 AR E W, BRI — | 1R B4 FE 290 78.9% H A 1, Ml it 3 ik 5
52.2%( &l 5B).

A, M: & 58 F R bRE; 1:0.01 mmol/L IPTG 155 E.coli BL21/pGEX-4T-1-B56c ik 8 h;2: [if;3: UilE; B, 1:IPTG T E.coli BL21/
pGEX-4T-1 %35 8 h;2:1PTG %5 SF E.coli BL21/pGEX-4T-1-B56a ik 8 h;3: E.coli BL21/pGEX-4T-1-B56a %55 8 h M= M5 L1 ;45—
KRR S 5 S < 38 R AR Sl U V5 6 < I A TRV 2 R M VR 5 710 2 I B 22 i e i O TR

A, M:Protein marker; 1: E.coli BL21/pGEX-4T-1-B56c was induced by IPTG for 8 h;2: Supernatant; 3: Pellet; B, 1: E.coli BL21/pGEX-4T-1
was induced by IPTG for 8 h;2: E.coli BL21/pGEX-4T-1-B56a was induced by IPTG for 8 h; 3: Supernatant of E.coli BL21/pGEX-4T-1-B56a in-
duced by IPTG after sonication ;4: Flowthrough(1) ;5: Flowthrough(2) ;6: Wash fraction; 7-10: Eluate

5 EAZRAMARUESTRAN

Fig.5 Soluble analysis of the recombinant protein and purification

3 e

KIGHFFHE RGORFRIBVF ZINRE A B 2L RS, LT S A 5 557 A AR D , REAE XS MR
AT RKCF RS R R AR 1 BEA TSR B 1, UM B — A IR 3R 558, AN A
T BB R, b RIEE AR ZRA IS, 58 ORI R G, 5 AT AR S AL B L [
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M) 6 1 2R 8  E 19%) R 3R Al 25 S e 2 4T 28, L BE 5 R0 VA B RN R B A% . pGEX-4T-1 & — XS
BRI A% F IR 8K A GST #3248, 76 IPTG W15 T REAERIK GST MG & 1, 7] LA i Glutathione
Agarose FEAI4lifl, GST Al & FHE M N bi— B S E T, Fit K2 aifbfs AT 2 L5k .

ARG B B ESE T RKIGHF R K 8K pGEX-4T-1 GST-tag F i, I T PP2A B56 #4151
R ER R IR BAINE S H L LR B LI 1 mmol (9 IPTG 5% 8 h ), A AR A
THROE A FEVREE R IPTG 5% 8 h J5 , A B A RBRIFIRA B FEZER . 78 0.01 mmol/L IPTG 5% 8 h
J5i , BEAGHR P R, e R EE 2H 2K 1 s AR = O HLE BT R DLTE AR . B BS6on — 4 T VAR AT
T L b A — 3B AR R ) AL . X T REJE T BS6a 43 487 MR ILR , 4y F i Kifi H
B56a Fe ik FEARPL , — 43 86 11 A kA5 MOE I & DAL IR A B XA TR, BS6ar Th 3 A7 1 I iR

R B LATE R AT B P 20k i 1R 23 DR Tk IE W 4T S i e i 7= A A A . 1E JR 22 SE g

_quiﬁmnﬁ??fajz MLRRITE B . BT BS6a YRR FE , BRI T 4lifl, R 53k
INE R P T4, YRR A b AR B — B 4507 B B56ai-GST , 53 B 4EEE 2y 78.9% M B4 .

I BIFIE o 78 KA AE B Th 2638 KT 100 A2 BE R 5% Jk 1) 6 o A 1 AR IRIHE , 3 6 28 1 i 0
SO BOY AL TR AR XE DA SEAR R FEARIF G i S AR A ZE R AT B R R IR B A 487 N
FER 1Y B56a, H IR LAl e X e i e T L rh R el e 2l sl SR S R A N RS RAT T
R AT 3
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