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[ ABSTRACT ] Aim To construct recombinant plasmid pET32a-apolipoprotein AV and purify the protein with His
tag. Methods The total RNA was extracted from tree shrew liver tissues, cDNA was then obtained by reverse tran-
scription-polymerase chain reaction.  Apolipoprotein AV gene fragment was amplified by PCR.  The amplified products
and pET32a plasmid were digested by restriction enzymes Xho I and Eco RI, and then the purified products were ligated by
T4 DNA ligase.  The recombinants were transformed into E. coli Topl0 and BL21(DE3). The apolipoprotein AV was in-
duced with isopropy-pB-D-thiogalactoside. ~ The expressed conditions were optimized and purified by Nickel ion chelating
resin.  Purity analysis of the apolipoprotein AV was obtained by SDS-PAGE. Results Recombinant plasmid pET32a-
apolipoprotein AV was successfully constructed and expressed in BL21(DE3).  Isopropy-B-D-thiogalactoside-induced tar-
get protein (about 60 kDa) was detected.  The purity of recombinant tree shrew apolipoprotein AV was greater than 95% .
Conclusions Recombinant plasmid is successfully constructed, with efficient expression of apolipoprotein AV in E. coli

BI21(DE3), and has laid down the foundation for further investigation on its structure and functions.
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W52, 2B 11 AV (apolipoprotein AV, Apo
AV) SHRAGHZRELE VI OC, U 5 Hhh = s
IAE Y 5C R AR B A0 P TN R BIF 9T %
B, 33238 ApoAV FEMA /N BRI H 90 = Bk ( triglyc-
eride, TG ) 7K ¥ F& AR 2 70% , T #if Bk 12 32 A 1t 2%
TG /KL X HRAA T &5 T 4 £51 . W RIVE A 5
Bl kR RE O A 20 55 AU RE R i B AR ) ML A DA
80 AEARLASK 32 B )17 GV H AL v A 1 i, 4
5 AR R A R RRR 4 R A 5 FRATTTE AT
TAEFE LA ApoAV JE K AN SR 19 4
KFH (HQ913636. 1 A1 HQ913637. 1) , AL B 1E
T B DR TR A A B ApoAV JEAZ IR Ok,
IERGFFE IS S RE, ik — P05 ARk
SEFRE RS DIREM OC R B B A

1 #REE

1.1 #MR5iKH

B W B = B R A 3 4 o KT pET32a #H MK
E. coli BL21(DE3) & % A 20} His bind kits X 7| &
4 # Novagen /A &l ; E. coli Topl0 & % 74 4 i1, % £
= B #l; 7+ 7 £-B-D-At K F 7 F (isopropy-B-D-
thiogalactoside , IPTG) 1§ B Promega 2 & ; Trizol i |
14 8 Invitrogen /A 7] ; T4 DNA #% 3 8 | [R % = 4 471 B2
Xho 11 Eco RI,PCR # 37| & 1) B TaKaRa /A7 ;
DNA ENIR A & FUA 4R X & B Sigma A 7] 5
BCA & & & ik 7| & ¥ B Thermo Scientific A 7] ,
1.2 3|#i%3t % PCR #1&#H3EH Apo AV EE <DNA

JH| Trizol 4% BUAF 41 27 % RNA | # # 5t & % ¢DNA
% —4% . 8 GenBank ¥ 8§ mRNA 77| &1t 5 47,
LB 5N Eco R1 AL ,pET-TSASF % GGG AAT
TCC ATA TGC AGA AAG GCT TCT GGG ACT ACT
TCA; T 51 #5l N Xho 1 AL & ,pET-TSASR % CCG
CCG CTC GAG CGG ATC ACC CAG ATG ATG GCT
GTG GCC, 5| EilE kAL A MBEARAR A
& o PCR R RLAR % 50 wL:5 x TAEZ& il 10 pL,
primer STAR 0.5 uL,cDNA % —4£ 0.5 pL,dNTP 4
L, E T35 47 (10 wmol/L) % 1 pL, im & & F K #h
ZREA S50 uL, KB 4&H.98C 10 5,55C 15 s,
72°C 90 s, 4 28 ANUE I, KR MBI J5 72°C X 5
min, PCR 7= 41 38 3T 1% B flg 4 8 I B o A
1.3 EAFKH pET32a-ApoAV BIHE

PCR P #1461t )5 5§ pET32a [ H#A4T Xho 1 ¢ Eco
RI W BE 1 , BT 7= 49y 2 37 flg A v, ik 4h Ak B i g 94T 3%
B RN, % 10 pl KRR %010 x B % W il 1 pl,

pET32a # & 1.5 uL,ApoAV & PCR 742 uL,T4 DNA
HEB L uL, F BT A E 10 pL, B4 FBRH B,
16°C 3 7 F B, 5 77 42°C #1390 s, 2 # 4 1L E-
. colt Topl0 @%&‘%%,ﬁﬁﬂ%%d\%{%/ﬂﬁ%@i,%ﬁ
TR K R RAEAE W,
1.4 HFARZRERAEKGITE BL21 (DE3) F

HE 4K T B AL B A E. coli BI21 (DE3) &
Z A, F LB(Amp + ,50 mg/L) A7 7 ¥ FH P
e[, BRECFE M B E 4% T LB(Amp +,50 mg/L)
3R P A 4R (37°C ,180 r/min) , K E BL 1:100
FEMHT LB(Amp +,50 mg/L) L PR ER K &
ODgy 47 0. 6 B, im N2 K JE 4 1 mmol/L IPTG % 3
5 h(37%C,230 r/min) X £ & i # 17 SDS-PAGE %
FE o 4B 2R 1 mmol/L #1 20 wmol/L IPTG x4t
FHAFRKFSF S5 h(37°C,230 v/min) , K EHHE
L ERE R B R R E G, 25 B R f
1T SDS-PAGE % %, # 1k pET32a-ApoAV F 41 it fr
ty BI21(DE3) # 4, H 2% 1 mmol/L IPTG 4 7|
30123456 KThAnpslFLRZN01,
2.4 .8.10.20.40 .80 % 100 wmol/L IPTG #% % 5 h,
SDS-PAGE W2 & & &k EW L b,
1.5 BENEBMGEK

Xt pET32a-ApoAV & 41 & & t 4 b & B His
bind kits IR & WA FHRAE, HAF R T L EA
FREOXREERBNFAGHHRATAF R E T 4C,
10000 g % 2 10 min, WA H RN E T2 EET LR
MR ELSZHR R, KB TREHBEEE, A6
mol/L 2k Bk N0y 45 & & v LA ML IR IR , BB T E
SR E B, F A 6 mol/L 3B AL M & o ik
KEEWES, W ANEFEF, £ EH 50 FHRARE
HBAKE 2 A N 4.2.1 B0 mol/L % M7 & v i T
4CTHEFEN24 h,2 h #H— K, % LRREHE
FAEFHB, FHWFA BCA EE QN EARE, 4
JE 27 & B SDS-PAGE % & B IR HH# K 17,

2 # B

2.1 EARRHK pET32a-ApoAV LT

Fie BUTORE /)Nt 45 ORI G AR, SRS 00 7 )
1T 1% BENEHHBEC HL Uk , 1T LT K /N2 5.9 kb 1Y
ki (B 1A) o PCR W4 38 7= W) 48 1% B R ik
E R VKA, AT L2 1.1 kb B9 PCR H B (& 1B) .
¥ PCR =¥ pET32a Bk 2 A% 1R P9 V)i XU V) I
TR R A R Topl0 B2 S4B, Bkoe



CN 43-1262/R P EBhkATfb 24 & 2013 AR50 21 B4 9 11 777
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1. #HEEEZB AV EARARERE
pET32a,3 4 4 pET32a-ApoAV,

1 2 3 4 5 M

PR R AT, 415 20 )5 RS2 7 51 IE 8, A
RAE RALFER ORI A

bp

A EH 14 pET32a,M A Marker; B EH 1-5 7 ApoAV ,M A Marker; C & M A7 Marker,1.2 5

Figure 1. The construction of recombinant plasmid pET32a-ApoAV

2.2 EAREN pET32a-ApoAV HIE S RIE
JFA% ¢ 35 T KL pET32a-ApoAV fE &M JE N 1
mmol/L IPTG ¥ $)5 , 4 SDS-PAGE 4 #7 A] WL7E 55

~72 kDa Z [0] 45 H & A #3550 R /N—2
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A Y EEIGEAE R ITTE B4 ( RY DAL R AR 2R 5
NEE2B) . IR (16°C 1 22°C) DALk ik
FE PTG X E A ki b T i s e R/ik , HAHE A
LALRRIR R AN T (SRR ER) .

B
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A FEH M R Marker, 1.2 43918 pET32a KT 55,3 4 43914 pET32a-ApoAV i
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Figure 2. Induction and expression of recombinant plasmid pET32a-ApoAV

2.3 BHRWFESRIEZENRL
A TR A E N 1 mmol/L IPTG 550 .1,

23456 %7h,LLS hBfFRAE A SRR, FILk
JERSEEOLALET Y LA 5 h i i) (18 3A) . W7
i IPTG 5S4 H ¥ 1 mmol/L, %555 0,10 ,100 K
1000 wmol/L F& Kl 2 ) e B 4 BE (R W 07, A B O ~
100 pmol/ L e 33 [l P 422 B0 B b A 5 A2 Ak AL et
A FURLLA IPTG 9K FE 35124 0.1.2 .4 .8.,10 .20,

40 .80 & 100 pwmol/L %S 5 h,SDS-PAGE i/~ [
FIREAE 20 pmol/L FHRE A (E 3B)
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R BUR AN, F% His bind kit fil& 2 (4l
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Figure 3. Optimization expression conditions of pET32a-ApoAV
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Figure 4. The purification of recombinant pET32a-ApoAV

M & Marker,1 M4l

fused protein

3 4t i

o I = R I RE 2 B0 ik s B R Ak A e 5 1)
A KU BRI 2 %t v Tl = R IRE 9 F 9 s P
W R b BE . AU Ol 11q23 AYZRIE 8 2k A
% (ApoAl/CIIL/ ALV ) Xt AR AT A & H ZE 1 52
ApoAV 5 ApoAl/CIII/AIV JEH#EHHFE 2 30 kb, 5
ApoAIV Fafith i) 2 1 5t [ P M35 2] 49% , w44
ApoAV' | IR TARE/INR, JoI8 2 55 35 L e 3L [
B B W B AIE 52 ApoAV JEH X TG Ay IE A 1
Y2 BAE A BRI BLTE ApoAV 3 R i B /1N R
KIS ApoAV FAL Y S AR B 1, 45 AL b ]
DA EREAR I 2K TG K2 76 ApoAV 3 K il b
/NERECE ApoE #I5R /)N R 3 5 18 o 75 3 I
T HIK ApoAV FEA, vl L & FRAR I K TG 7K
S 3K A RIIAYT e H I =R IAE SR AL T Y S
YRR S ApoAV AT IME TG AL AT BE

T MDA ARR 25 B i 2 1A A 2L 28 R 3, BTG AR 2
i G A DR SR I PR AF 5T Hh 0 A S A
REE R W58 8 K B 2 eIk 3h bk 25 4 1F R
ApoAV ¥R FE W1 B+ i, 5K TG /K F 2 1E A
S TE 2 RUBE DRI B E PRI ApoAV 5 i T %
B SRR ApoAV 5 TG miﬁﬂ‘ﬁéé“ﬂ ,Af
RESEHRIRPNR 108 B R B0 TR N ApoAV Y IE
FACHE, R VE N AS B 8 Sl ik ok A T Ak 1) Bl P A
Y JLRRER 0 B AR ML PT g 5 288 & 1 i 45 4
BYIRSE, SR T4 W 2k 18 2 (1 09 F 5% B Rt
ANZ U PR e 5 1 LA R g o AR ML 7 Rk
P, Ml LR G 8 A 45 R R T RE 5 28T REAFAE 2
5, ApoAV JERA—FEIFHE R IR E A, MK Y
WA (24 ~ 406 wg/L) M. AT, 3845 ApoAV
R AR A T R A4S Ty R,
H T BERS SE I ApoAV FE M Y Ak Kk, il
ApoAV FIEi A IRl A #35 I HAERG E A
N i Fll C ¥ & His-tag A2, LA F 8 A 4lifb g
W SRETFHES, REEA R IERES
PR 77 4 fe &t SDS-PAGE #4:43#r H 1
EHMAEIRE] 95% L I, ApoAV A 58 1
BKPE B9 R F B S8 A B B A 23k, 3 AR
TR (16°CH122°C) [FEAIK IPTG WIS MR B (4351
A 1 mmol/L 1 20 pmol/L #1715 F) 5 F B,
ApoAV R AT KER o AL AL A7 75, P s i
A BN, #c BB His bind kit AR £ B9 DL
TS PEFS fAL WR A AR A H R B, R R
R AV AT TR ) 72 M ) e A 52 M ) 2% A8 b T U
A E R I RES K B IR I B 44, Zadal
RSPRS00 H A8 L UR A 28 e R kil &
PUMIEPCARSRAL T Al RE, (H A0 R 2 AT R 45 %
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