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Expression of human B amyloid 1-42 protein in E. coli and its purification and identification”
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Abstract: Objective

Methods

To express the human 8 amyloid 1-42 protein in E. coli, purify the protein and identify it by Western blot.
The gene fragment coding the human 3 amyloid 1-42 region was synthesized with 3 fragments and annealed, then digested
by restrictive enzyme and linked into the expression plasmid pET-28a(+) to construct the expression plasmid pET-28a-AB1-42. Af-
ter identified by restrictive enzyme and DNA sequencing, the expression plasmid was transformed into E. coli BL.21 strain, the high
expression strain was selected and induced, the expressed recombinant protein was purified by using Ni+ affinity chromatograph,
and the purified protein was transferred to PVDF membrane after SDS-PAGE, and then identified by Western blot. Results The
expressed recombinant protein was purified,it was expressed as inclusion body form,and the expressed protein was identified to be

human B amyloid 1-42 protein by Western blot. Conclusion The human (3 amyloid 1-42 protein is expressed and purified,and this

work provides a basis and material for AR1-42 protein marked and used as molecular diagnosis tool for Alzheimer's disease.
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Bi] /R 9% 15 R ( Alzheimer disease, AD) & & A T 24 &
AP T 1) R i 28 2R 8 AR M L I DR L 3 B O B 2 e g L
M R R BIEAZ 8RN T T R A AR B A, LR AE
P B2 A R TR A B 2 A R T 45 R A L 1N el 48 T & 4 G
% (neuofibrillary tangle, NFT) | 40 Jifd #b K & & 4F B (senile
plaque, SP) JE B B il 28 e il 26 4550 . HL T ARy k0 E S L g
SEMP R Z G5 4 (AL, M B M EEE A (Bamy-
loid » AR TE ik N Y 2R 45 A1 5 4 DLARUZ AD K ) S BEFR 1Y
AD B 2 AR 2215 W i 0 SERBCPE 3 8 L S AR — Fh R H B A
v LG J57: B 0 43 R S MR R —— R LB YE M R R 1T (pu-
trescine-Gadolinium- amylor-f peptide, PUT-GD-AB) , % 4 T
BREN BE 0T 4 M AR iC AD RBY B IE B AE BE B (Bamyloid
plaques) . K A 4 @ &L 1 7= 4 MR T 0] WL X L 386 5% L o]
F AD W R Wi RS SIS W . A8 LA K AT R
SRR IP BN TRE B UE R REZR 11 1-42CABL-42) AR I IR
B ] £ S AL BT i
1 MRE5FE
1.1 ki HE KRR ik ik pET-28a(+) ) B 3 E Novagen
N KR A W BL21(DES) bk H A % {247
1.2 FEEEH LG A G F O 3 KOD-plus Taq i |

* o JEGIUH S FEE R IRERBIE

FR &P Y] B Nco I \Bam H I . Mag Extractor-His-tag Fu-
sion Protein Purification Kit 7] &M B H 7 Toyobo 2 7], T4
DNA & i 3 LAY T/ 2 7, DNA Marker & & H
Marker 1 B 3t 50 4 [ 4= 9 22 &), PVDF 8 H 2% E Roche 2
Al ARL-42 & B S E LR 6E10 (BT ABL-17) M B 2% [E Cal-
biochem 24 &, 256 A7 18 F 40 /0 B TeG W B L 50 P A2 &7 A
Fl.DNA KBRS YI4 B DNA I i g2 T AR5 55 .

1.3 ANEME Apl-42 E H 4455 X DNA A BERIAREL  Ap1-42
BB A Tl 5 i 0 B T R RE T AR ZE I (homo sapiens amyloid pre-
cursor protein, APP) B 616-657 {i & 3L R ¥ 51 . R IEZ Bt &
F1AY 2 5% X7 51 (Gen Bank H1 A 8 5% 528 NM_001136130) 3¢
3 4% DNA Bt 2838 JCHE R 0 ARL-42 8 1 Y 4 i XUEE
DNA F%, H Bt 1:5'-gat gea gaa ttc cga cat gac tca gga tat
gaa gtt cat cat caa aaa tt-3,(J—_E’§J§) s H‘Evf 2:5’-cct ttg ttt gaa ccc
aca tct tct gca aag aac acc aat ttt tga tga tga act-3,(ﬁzllﬁ§) s H‘EVE
3:5,-cgc tat gac aac acc gcc cac cat gag tcc aat gat tgc acc ttt
gtt tga acc cac-3' (fA%#),3 4 DNA F BLifiB k S Wik 2 M H
Bt 1.2.3(10mmol/L TE ¥ fif . &% £~ 10pmol/L) £ 8pL..10
X PCR Buffer 2. 5plLs MgCl; 2. 0pL., ANTPs 2. 0plL, KOD-plus
Taq B 1. 0pl. ddH.O 18. 5pl, BHE 3 S5 R 94°C | 2min;
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(94°C ,20s,55°C .20s,72°C . 30s) X 20 f*4;72°C . 3min, Jf3k
FEMIAE 1.5 % B AR W BE e Ik, ML B R R B MRS FAE TR
—5 PCR SR, 9 34 3K45 B 0 B, §7 345198 LIRS 9.
5'-tat acc atg gat gca gaa tte cga cat ga-3' CF R4 #4>~ Neo
T A7 BB AR AR 2 A%, US4 5'-tte gga tec tta cge
tat gac aac acc gee-3' CFRIZRHB 44 Bam HI 3 1, il B34
A LB, PCR MW AKZ (25. 0L MiB K BB DNA [l i
P11+ 100 F B 1. 0pl, 10 X PCR Buffer 2. 5uL, MgCl, 2. 0
pL.dNTPs 2. 01, KOD-plus Taq fi§ 0. 2pL, #7518 (10.M)
1. 0pL, FHESI# (10uM) 1. 0pl.ddH, O 15. 3pl., $IEIR S 5L
A 94°C . 2min; (94°C | 20s. 55°C | 20s, 72°C . 30s) X 32 1ff ¥ ;
72°C \3min, PCR =¥ 1% 35 A8 Wl 56 e v e 3K, L E 9 1
B AT — 25 BT U R 45 SN
1.4 TEHFOR pET-28a- Ap1-42 Hyfg 7
1.4.1 Nco | /Bam H | WEGYIR N #% b — 5 38 vh it [l ik
4lifk, Ap1-42 ) PCR F=#) 1 pET-28a(+) ki Neo | /Bam
H | WREGEI N, RN AR R W2 1. & 37°C.3h R . Ei)™
WIAE 1. 520 SRR R BE RS b 3K, MU B A R B PE TR — 2B &
2 U0

x1 Nco [ /Bam H I MEEYVI R MK 2 (p1.)

i H pET-28a(+) AB1-42PCR 7=
DNA(Z 1pg/pl) 20.0 20.0
10X K Buffer 5.0 5.0
BSA 2.0 2.0
Nco I (8u/ul) 2.0 2.0
Bam H I (10u/pL) 2.0 2.0
ddH-0 19.0 19.0
MR 50. 0 50. 0

1.4.2 RN RBERHN pET-28a(+)/Neo | \Bam H
T XD 7= 41 (29 1pg/p]) 3. Opls AB1-42/ Neo 1 .Bam H [
SUEEY P2 1) (29 1pg/pl) 2. Opll, Ligation high W ¥ 5. OpL.,
BARFR 10.0pL. & 16°C . 1h N, =Y HEH KGR
7518 BL21 [ A,

1.5 Apl-42 BMAERMIF R P RE  HHE M CaCly I
% BL21 J8A2 285, B 10pl b — 45 UR B9 o 327 0 W 0 1k 2
100pL BL21 J@3Z 2540 g i e 5% 4k 7 1) 5 TPTG Hl X-gal ¥4
T LB(Kan) FAR I, 37 Cl I MFE . Pkt P e e, SR I EE 41
SRR, PHE B4 R pET-28a(+)-AB1-42 fE Nco 1 /Bam H
1 WU %55 5 FEVE DNA T %0 . Pk 38 41 0k T 3 5
LERM R A EH R . T Kanr A9 LB W& 71, 37°C . 160rpm &5
L3R ZH I OD600 35 0. 6~0. 8 IF, il A& ¥ FF H0.5
mmol/L # IPTG ¥ S # ik 6h, 8 W & 0, ¥ i H SDS-
PAGE FHEZZ Wil 2400 . /E 15X Tricine-SDS-PAGE Ha ¥k . 5k
JRE A AR . W BRSO 5 4% A SE BB S RE pET-28a(+) §%
1k BL21 .

1.6 EAEARIELANEE WEFESREFEE,PBS
RE L ABE . 15 000g B0 10min, 7 B & F3E W UTTE .
ST 105 W B TV VA i TR 3R 4T SDS-PAGE HLIK 5347 .
1.7 HARIEAMLAL RBEEOK Cuid 6 X His 41
-, Wk H AR Toyobo A ¥ /8 &l 1) MagExtractor-His-tag Fu-
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sion Protein Purification Kit il{F] & gt 1741k, = R & ik
HA A5 P AT R AN R ORI M R 1 Sl R 4 AT
FR3RFAMIVE 15% Tricine-SDS-PAGE HLIkK .

1.8 FEHIIM) Western blot X5  4lifk % 1 1E SDS-PAGE
HLVK T . #% B0 PVDF 5, 4% I8 2 2% SCiik (5 0y sk i AT, — ¥t
BB ESA R 2 BOK S0 T .

2 & R

2.1 ABl-42 PSSR BHRAE i 3 A B EE DNA
F BB kL 3K 18 126bp (9 ABL-42 & [ 4 i JE 51, iE — B 4
PCR ¥4, 3¢ 45 Wi 3 2 % &% Nco 1 .Bam H 1 B4 {7 5 19
DNA F Bt . 5] I A S #6250 R 28 11 B8 0 Bt i 0 0 e v ik AL
K1,
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M. 1kb DNA marker;1: PCR F=%y.
B 1 ABl-42 BEE % F B PCR =B ik E

M: DNA marker;1: pET28 a(+)Jfi#ki/Nco | .Bam H [ XUAY]
5 S AR B AL S B U B H AR
2 EHRHM pET28a(+)-Ap1-42 £ Nco | /Bam H |
R Eg 1] 5 BB ik E

2.2 pET28 a(+)-AB1-42 T 41 5 X U)K 2% 4 1 I 7 4
B APL-12 IS T4 A B PCR 7= 4E Neo T /Bam H
T WLEEYI G [ a4k , 5 2 W) RE SR U1 A9 pET28a () [ i [
WP 3 % B PR s Ak BL21(DE3) 4l B 8% 32 25 41 it , Bk B
B AL ML Y SR T T HR R 41 SR pET28a(+)-ABL-42,
KA Nco I /Bam H 1 XUE§VI% 2 BV P28 22 1. 5 % BB K
BERCH K, WL 2, EE 4 Ok R O O R/ i T B CARL-
42 T s e 5 IS H 24 130bp) o i3 — 25 X &1 4 ks 47
DNA ¢, 45 201 L 5 20 J5kr 4 7 51 0 ) 158 418 35 58 4 IE ff .
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PP 45 R DL T | R 3,
2.3 pET28(a)- ABI-42 R IATE A iy K KK & H w4l fk
W0 1 B PR pET28(2)- ABL-42 TRRE A IPTG %%
F3i5,SDS-PAGE HL kKl H i B RAFE AL . AT W] Ay 2y
4.5X10° FIKH (1 &W . 5 IS BHEM . LR
MagExtractor-His-tag Fusion Protein Purification Kit #f 17 4[
fOIGA5 3 A B H R, S BE R K S T, AR
55% . AHE— ) GST 4lifk 1 Thrombin Y] H B2 B AB1-42
FRE AR T A LA 3,

KLF bl I L 4 lln-

M. % Maeker; 1,2: pET28a(+)-Ap1-42/BL21 T 4 IPTG
B IG WA 3.4 pET28a(+)/BL21 TR £ IPTG % )5 Wi {K; 5.
6 2lifb B & 1 ABL-42(Z 6kd) .
3 exCAR RIEEAHALER

2.5 4ifbFTIAE AT Western blot K5E 4ifbkREEAH
Western blot Z5 R ULE 4. 7525 6 X 10° v & 1 B 2 55 5 7
PHPE RS B0 IH 68 B Vi o AR ABL-42 & A

4 it RiLEEFEHH Western blot £F

3 3t it

AD 25 R Hi 2 B h UL B 2 — . KR H R e R
50%~60%  fEPEJT Rk E X AD 1E 60~ 64 % 4% 41 B9 &
RAF] 1% HAE 85 % J H LI b AY A HE b & 0 3 5L 48 B g i
K (24%~33%) s R R P EZK AD W KR A I FEAL, H 4
H 60%AD BERAMERBHEZRN . BHT AD BN B A
AR R 32 P . 2001 AR 2R AD B 2 400 U5 L BlE A
FFF AL, B 2040 SEAE KA 8 100 J7 AD BET . H
B A k0 S 8 AE T K2 5 5 4 BB

AD R8T BR 5 BLAT N 2 KA A S B2 7 ik A8 w2
KA EACFE AR A L AR B A A A R
117 2L v b 2 515 2 G e o s 17 RIS R 1) 211 T R 95 0 Ay 0 B
FEZS BT WMLE 512 W A, AR 2E1 AD 5%
TREZBR . HATIG R 14T AD BISEAR 218 W 215 B 7E IR 45 1
I A 1 M 25 45 P2 ) B8 48 MR S35 2347 1% (MRS) % 4
O A I R A A S B K T AR SR b
FEN TR KR MR 25 53 3 5% 00 R Wi 42 & L 45 31 2
MR RS AR B R R, SR AD B B 6632 i B o5 728 3o AR A 38
B KR R W TR YT KR A DR TR T — 4% 2 T O T

AT G B il — b UK 0 43 R 5 R R EF (PUT-GD-
AR HAT LI SRR E AD B B BERMRE B IF D Oh H 5 4 )R
LAY H2 T = A MR F AT UL (4 X B 34 5k, FCOF 5% 8 Je ol X R
K AD S W BOR T P A BRI R Y B e bR D R
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AT AD %95 A 19] % BRI 5042 s ok, T T R
B9 K SR AT B R L OF B8 F A B ] AR Ak sl 20 e
3 65 HE AR S I R G A 7 R AT R o W AR . SR R T LA
st TR LA AL 97 0VT-A4k T B A S A A T RO SR 0 I Ik
ATEILA A ST,

ABFE— R 39~43 N EM M AR, N APP [ K fift 7=
Y. APP 7£ B 20 Wb V8 JH R 2B i APP-C99. & & 18 v 43 ik il
BHEWMERTIERKEARER AR F BL. L1 Apd2, AB43 #
AB4OL- . A ABRI-42 & [ R EEREMR Y APP 1 616~ 657 {3 4 4
7 5. H o4 ¥ & 3 8 ¥ 4 8 DAEFRHDSGYEVH-
HQKLVFFAEDVGSNKGAIIGLMVGGVVIA, # it il % 4
FRRZR 4.5} 10%, NJEHE B 3B #E Ad /iR & (15 51 8
GenBank Y% 55 NM_001136130, 3l % 7ERFSE TAEH,
AR 2 A Y 7 B3R A ABL-42 JIK, HL3X A ik 45 7 72
— U] R, QN A% B B ME LLPRAE O ABL-42 HLRIE 3 AB1-42
TEZ G B L8 T EG BUINEE  PRG , A 55 R R KB A A
Fik it 3 45 DNA B B & i3k ARl-42 A 4 s X F B,
B RIAFORL pET28a(+) o, 78 K AT 3 BL21 #k H 3843
T IR, I T gk E E ) Western blot #f— %2 TRk
B ALZE AN RKTE L iRk,

TE R UL 4R 2 BN IR AR 1 E R T P TR U T
T IR A R R R R B T E R A TR E
FETE E T IRk, e Z B S  (S AT S Ad B v T A il o
Ay FAEABEE T LA TG R T0 1 90 14 YK 0 i 2 D TR s LAY . 24 4b
A RE G S EAE AR AR S EAE A
B S HIN pH T X E A E A RIE R AR EE S TE R
LR, A ST R R — S i, — 2 B AR R vk B L
# IPTG KW ERE 2 0. lmmol/L; — RFEAKE S TR AY 1
FRURSE ANTE 25°C 5 N TS LAREAR A= 8 A AN R
TR, USRS An M 0 RIS R L H I R T, X AT
B S RIBH AR CE- . M T pET R RGN ME E 400
B R A WETA R CE6 RS 09 K A FF 1T BL21 W UR T ok , % T
PRI 2 3 5 laco TR T7 RNA A BEHEE R, X Fi
U B LT R4 AT LA R 2 3k R b F Y R IR A AR O S
FeIK G ROk G A B 5 T S A0 A B 1 I 5 Ak Y TR
R Fa BN,

AT 5T I RAS B 2R R T RE ML AB1-42 28 4 . N-dii % 2 ik
F G h% i) 6 X His A1 GST kR4, SR F B bR 1 — 2B 4l fb . R 19
FBANT RSN 6 X 10°, 5HEIEH /> T RS, A6
55 N T —2 R GST #r25 4461 Thrombin YJ i} 4. 5X10° Y
AR1-42 B 4 K PUT-GD-AR i £ S8 1 4 B SL R .
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TGF-B & L 51 7] LA 3E 2 7 &R 1 5 20, 264K A 3E Treg
B4kl CDA' CD25 ' Foxp3T 4 il . J5 3 ¥\ & B IF i /R
B Treg, i SCBLXT Treg M4 55k 45 FE 70, TGF-B thnf
3 33 910 ) G 2 46K 4T ML 194 8 B L 4P LA B ) 4 e KL 1 7
iR FEMEF . B AT %0, Treg 76 B i Hh 38 1 23 30 400 il ok B+
S5 1 98 A0 DAL AR I 988 e 8 B AR R o ik i, DA 1 AR 3
BRI 5 KR .
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