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Cloning prokaryotic expression and purification of M4-MS domain fragments in

human Na® K" -pumpo2 isoform
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Abstract Objective  To construct the prokaryotic expression vector of M4-M5 between the fourth
and fifth transmembrane domains of Na* K™ -pumpa?2 isoform and express and purify it in E. coli. Methods
PCR and enzyme digestion technology were used to construct a recombinant plasmid pET28b + -M4-5
which was transformed into E. coli Rosetta 2. The expression plasmid in soluble inclusion bodies was degenerated
with 6 mol/L. GuHCI refolded through gradient dilution in a buffer system. The target protein was purified by
Ni**-NTA affinity chromatography and verified by Western blotting and its ATPase activity was detected by
inorganic phosphonium colourimetry. Results  Restriction endonuclease digestion and recombinant plasmid
sequencing demonstrated that the expression vector pET28b + -M4-5 was successfully constructed. After the
target protein was induced into E. coli Rosetta 2 its relative molecular weight was about 52 x 10” as expected
accounting for about 30% of the total bacterial protein. SDS-PAGE analysis showed that the protein existed
mostly in the form of inclusion bodies. After purification by affinity chromatography the fusion protein had a
purity of above 95% . Western blotting analysis showed that the expressed protein could specifically bind to
anti-His antibody with an ATPase activity of 15.3 +1.8 mmol - g~'- h~'. Conclusion The prokaryotic
expression vector pKT28b + -M4-5 can be correctly constructed. The M4-M5 fusion protein can be expressed in

E. coli Rosetta 2 and purified by affinity chromatography with a high purity.
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BNFE Na® K'-ATPase 2L 304 40 it i I35
WAFER—Fh S 728 TEZERF AL A 4h Na™ il K°
WML BB RV S BT L R ] 24 41 40
HMatE A E RS WEH o p y3 D
AR LAY Horb o M7 IR HL AT i Y 3 1
AP N FRERNLE ° B iR AR
A 10 NEEEEX. M1 ~M10  Hor M4 ~ M5 X F 5
Z 57 ATP LK ZX & 2 DEHEEXE A
X ER45E1X P X BERibX A XELESFF5)
DKTG f[ L5 ATP 454 176 P KEVERT fii Asp™
PSR AR AL B AR L [FIEHERE Na™ 1 K™ A9
BEE o WHTEEHAAEI TR ol o2 o3
FWARIS Na® K" 2B+ LU 2R B S5 )
A HFRA AL AR g 22 50k r A of
FHEW FEOEHL T RFEB o 5340 T W — 40
JERIASTR] X8, X P o A AR AT g5 H A FL Yy g A 2L
FZ Y7 DOCA-Ehw IR B A & v i s L% %
e I sl 4 55 A0 E 20 20 R TR o2 T B RY
mRNA k0 B FEA% H K (1 Rk IR A @2 il °
IF Hax s @il R AR RIRIT G 828 o2 WA
PERR RS R AT B B 47 % RN BN R o2 SR DI RE TS P
TERIMER P EARENER " Az
a2 EHE M4 ~ M5 N X8 M4 ~ M5 [ R 3R ik 1k
F RiFFALEMER AP HRITIE o2 T
B A= 02 T RE RN S AE AR P9 B VR AL B 5 95 95
KA O 2 B4 Bt

1 HRSH®
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KIGFFH Rosetta 2 FlIFEIA# 4 pET-28b + k3 [E Novagen
INHEIFEEL BORL pYhNa2 & AN#%E o2 cDNA SR P 1h 3 [H
Robert Farley Z#Z 2 Pyrobest DNA $ Wil 25 Fp R 44 9 1)
Wi | TaKaRa 23 &) Ni-NTA HisBind® Superflow™ 3 12 HiH:
4 [ Novagen 2\ H] antiHis ik £4i/N B IgG-HRP W [ db 5t
WA ARG RRA R BCA FH A€ R &N H PIERCE A
1.2 ZEMEHE

T-Gradient PCR 1% f£[E Biometra 27 TFP-M/WL #¢ %
A AHFL 22 E VLLBER LOURMAT /A% MIKRO 22 ¥ %
B DAL 8 E Heuich /AR VCXT750 #3875 I 40 i A X

22 1H Sonic AF]  HD-3 SAMGIAL VG S BT AES )

CBS-A Ff5d [ s dEss g adiER)
1.3 3|4

B [ Sangon AEYHE AR AT G M B1W a ELEE 5'-
CACTGTCACTGCTAGCCTGAC-3" FRIZ N Nhe T BV 5
2 b R XH  5-TGTTGCTGGTCGACGTGTA-3" | X4k N
Sal T BV

1.4 23X 89 BLH)

M2 pH 8.5 50 mmol/L Tris-base 2 mmol/L
EDTA 100 mmol/L NaCl 0.5% Triton X-100 ¥E%#K A pH 8.0
50 mmol/L Tris-base 0.2 mmol/L EDTA 50 mmol/L NaCl
2 mmol/L JRFE 5 mmol/L B-3i KL EE 0.5% Triton X-100
BRI W pH 8.0 6 mol/L £ I 50 mmol/L Tris-base
5 mmol/L B-3i3 Z BE 5% Hih Z 4 TED %W pH 7.6
10 mmol/L Tris-base 1 mmol/L EDTA 5 mmol/L B-%i 3k £ i
0.15 mol/L NaCl Binding buffer pH 7.9 5 mmol/L Bf
0.5 mol/L NaCl 20 mmol/L Tris-base Washing buffer pH 7.9
30 mmol/L BEIME 0.5 mol/L NaCl 20 mmol/L Tris-base Elution
buffer pH 7.9 250 mmol/L XM 0.5 mol/L NaCl 20 mmol/L
Tris-base Strip buffer pH 7.9 100 mmol/L EDTA 0.5 mol/L
NaCl 20 mmol/L Tris-base #EATZ w1 pH 8.0 20 mmol/L
Tris-base
1.5 Fi&k
1.5.1 M4 ~ M5 sgRaR A i gt PABTRL pYhNa2 - 25 A4
R o2 cDNA JLHFH HRAR 514 a b 3847 PCR S iy 1
M4 ~ M5 FEAEW IS ST Nhe T Al Sal T BYINL S 0
PCR =¥ 1] Nhe 1 #1 Sal 1 XUEEY) 5 [F]#F SLAR D % pMD18-T
B ERE SR T RS A A o2 WARMBN X E M M4 ~
M5 J741]

PCR K H 50 wl FZ itk % ddH,0 32.7 ul 10 x PCR buffer
5ul BSA 0.1% 5 pl dNTP 25 mmol/L 4 pl #EHR pYhNa2
Jiki 29100 ng/pl 1 pl 5% a A1 b 20 umol/pl £ 1 pl
pyrabest DNA 4 0.3 wl  PCR W 540 94 °C 5 min
95 C 1 min—56.3 C 1 min—72 C 1.5 min 1L 26 ~FFFHF
72 °C JEM 5 min 4 CIEE
1.5.2 M4 ~ M5 Fib kR 1 2 HEH M4 ~ M5 FEH )y
51 ok pMD18T-M4-5 ] Nhe T Al Sal T XURY) 41 7= ) i
F[F) 4 XUBE UI #Y K FF B BORE pET-28b + B Al E. coli
DHSo iy A Amp U0k 9 5 20 Bk BV A Jor 22 1) 3 38 o
ki BEHERIA TR pET-28b + -M4-5 %4k E. coli Rosetta 2 75
F| M4 ~ M5 RikIRR
1.5.3 M4 ~MS HEWPFHTERIE 1% R M4 ~ M5 BEH &
HE T LB WA IR 4L T 37 °C 200 v/min 15 5% 0% (H

D 600 fH i50.6 2% pET H KA T 35l Im ALk 2
H0.4 1.0 2.0 mmol/L {935 T3 IPTG T A [l A7 % il [
25 30 37 CiEFRA HFIF0 135 7 h BukE A SDS-PAGE
Kl 2 ) R BCR. Db th e 5 R Rk 51
15,4 A 0 B A R TR 4% 1) 72 M &2 R BT
4 °C 5000 t/min Z.0> 10 min WEEER F PBS 22 npii ik 2 i
5000 r/min &0 10 min # F3 JUEHINA 1710 FRAKTR P
AR R TG R 1 mg/ml 4 CHERE 1 h SR UK A
B 10 min - 4 °C 15 000 r/min VRS0 30 min 3225 B UL
TEHIVESI A fIA 0.5 mmol/L PMSF % 2 ¥ 15 000 r/min
PRUREL 30 min FEE B W TTE MGG & 6 mol/L R FR AT
VAW A 0.5 mmol/L PMSF 4 CASPE 1 h 4R RIS VL
T 4 °C 15000 r/min BURES.C 30 min FEEPUE LIE MA
1% B HZERR e ANBENTAE BT 4 mol/L #RIRAKHY TED ¥
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TR ZE B BE BT S I R MR B AE 2 mol/L LR

1.5.5 CRAZHraffbsEdEs Ma ~ M5 EEHRE DR
T Binding buffer ¥ HPi#% T2 h 4 °C 15 000 r/min 5.0 30 min
FIEWT 0. 22 pum (UE R U8 AR UEWR T Ni-NTA HisBind
Superflow " SERZHHESEAT4IAL P HI7E 0.2 ml/min Y4
HIWE AW FERChaEeT 24 h kb R34tk s
1.5.6 B Western blot $5% O Ni*" ZERIZ H7 40
fJ5 0T B8 1125 SDS-PAGE R (I IKJR 1 B 51l 2F 2
FE L 50 /L AR ZIRET I 1 h ¥ 5% WA ik #0 BE
MIBt His PUATEFERE R BT b 4 CHRFE S TBST P 3
KRR 10 min MABRIS SRR IC I B0/ B 1gG 41
37 CIRE 1 h TBST JlE3 1k DAB WA &7 6 B
JAGAX AR

1.5.7 EHB M ATP B M e S JH T AL
Na® k" -ATP &M BAALS AW % T 20 mmol/L Tris-
HClZEohl 0.1 ml 2550 ng 8 WA K MgCl,
3.6 mmol/L NaCl 80 mmol/L KCl 33 mmol/L L-f#H % &
80 mmol/L EDTA 0.5 mmol/L ATP 2.5 mmol/L 0.9 ml J&%]
JE 37 CARR K R 1 h SRJE KL% I 20% =S LR
0.2 ml ZIERE  BEOEICEER g afpe Tl
WSS BETI E BE Y Pi i

2 #R

2.1 M4 ~M5 Rk hZogtE

DLtk pYhNa2 A4z PCR 43545 B B Ry 1334 bp 19
Py M4 ~ M5 B 1 ] Nhe 1 H1 Sal T WG] 3535 Bk
pET28b + -M4-5 BfiEHE Ik )E 7EAH N 2 1300 bp AMFRE] 1 4%
DNA H Bt FETM4EE K2 WERE SR BHERKEFE
B A A J5 T L R FGRHETC IR KW M4 ~ M5 (97K 1 2 ik 2k
pET28b + -M4-5 #y% K1)

1 2 3 4

2000 bp—

1334 bp
1000 bp—
750 bp—|

500 bp—|
250 bp—
100 bp—|
1 DNA #: DL2000 2 ~4 M4 ~M5 ¢ PCR ¥ 3 =4
B 1 FEEFERREXENAIER o2 TE M4 ~ M5 X PCR ¥ 18774

1 2 3 4 5
15 000 bp—
10 000 bp—

2500 b
500 bp= 2000 bp

—1000 bp
<—750 bp
<500 bp

250 bp
100 bp

1000 bp—
250 bp—
1 DNA 474 DL 15000 2 ~4 Nhel #= Sal | R B4y pET28b + -

M4-5 5 DNA #7:£ DL 2000
E 2 pET28b + -Md4-5 i W EG LI TR BE ¥EEE AL B ik 3 47

2.2 Ak 4 M4 ~ M5 45 SDS-PAGE 4-#7
A1 mmol/L IPTG T 37 CiES S h i AN A% 44
ARG R FIRE A R EE AR 30% 24 HxH TR R
2552 x10° [#13  HIE I 90% L b LA 3 9 4 3 14008 =X
AT MR Z2E 3G T HEREH s (UFE MG B &
H K4
1 2 3 4

94.0x10°— s
66.2x10°—

45.0x10°—

35.0x10°—
26.0x10°—

20.0x10°— fs
14.4x10°—
| &5 F 2 E Q47 k 2 % %0 Rosetta2/pET28b + =3B H#
3 k5 5t Rosetta2/pET-28b + -M4-5 B 4 i % 49 Rosetta2/
pET-28b + -M4-5 %
3 EARIKZEH M4 ~ M5 ) SDS-PAGE B k53 #ff

1 2 3 4

94.0x 10— Fe—
66.2x10°— | -
45.0x107 | - —52x10°
35.0x10°— | —

26.0x10°—  —
20.0x10*—

1 K5 TEFGHE2 BELEFH ML~MS E0FG 3 &iF
kel e M4 ~M5 £4% G
4 SDS-PAGE kS ITEHEH M4 ~ M5 FEHEN D

2.3 M4~M>5 &Gy &k
FORE AL YEMZ PR B Ni** -NTA SEMZHTalifk 5
FEAXH A F 2k 52 x 10° b 1 KB A E £ 5HisiT
Hi—3 K5  SDS-PAGE sr#rkW] 4lifb)s H B8 A Y4l
JETE 95% LA ] BCA i H & i il f & I e S H R A
398.7 pg/ml
1 2 3 4
oo
45,0107 — —— 5210’
350107 m—
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20.0x10%—> —
14.4x10°— —
1 &oF 2R AL 2 ~4 Ni-NTA Fh AT o) M4 ~ M5 £
FEOES
B 5 Ni**-NTA s=fiEsiit M4 ~ M5 EHE E ) SDS-PAGE
B ik 43 HT

2.4 EA 4 M4 ~M5 45 Western blot 247
555 I T PR A ZE AR X7 52 x 10° &bt 35 1 . 7
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WO LU SE F AR R R M4 ~ M5 SH A
P His PriAfpmrbsi s K6

1 2

e 52x10°

1 %5 /5% Rosetta2/pET28b + =3B 2 Ni’* -NTA % f= &
M éiALEg M4 ~ M5 THEG
B 6 TEHEH M4 ~M5 i) Western blot 447

2.5 FTHERG ATP BgE M0 2
EHEHEA —EMN ATP B HA/N A 15.31.8

mmol- g h
3 atig

AR S8 SR 2B HC s kv sin I &
F AN B T B R G0 & A S5 A D) RE I SR A
b BNOE o2 WAL AT REAE H b R 4 A A A B AR
M AR EN 4G F o2 WRHE AN A S
ANAFREFET MZA T o2 W R HREE AL/ 2 #GR
RAEARREE © BARENIE o W07 45 R A Th fig
HAYFE A A (AR R AR g B A
EENREE L

FH T ELA A0 O 22 1 2% 65 R A R BN R 7R
FHEAZ RS TR BAZFE P () B e LA 6 P v () — 2
BN T A A0 R 16 P B R AR AT S TR
HERBHCRMEIR KPR St FRATTE #8175 A
Rosetta 2 i 1735 %08 EWA S #5705 A pRARE2
kL AN TSR IAAT B EL= 1 7 R A ST AUA
AGG AGA CUA CCC GGA 1 CGG Fr%fi iy tRNA
AT v A0 I Y LA PR T DA% 2R 496 v ) 3Rk 7K
AW 5 B 8 B 7 JE A% KI5 R 48 Rosetta 2-
pET28b i3 | KimKik Jf H 90% Ll b LIAEPE
AL AT A AR

2 2R TR KW AT 0 b A9 8 SRR AR AR TR A T
w TAEYEEN AR SRR E TS EY)
H25 ST AW 5E 1 Y6 H Triton X-100 3k 3% 42 166
T EBRHE RGBT 19 2% BT R 6 mol/L 1 £h 2 I
fEALIIR SRR E 2 2 RN — 2 bR
IR — A S A AR M 7] B BB 1 PR 3R AN BB A R 1)
R RPN IR R S SRR R
JREER) A Z R BEL EPERER RS E ks

By s/ E R R M A e AR T B R
Hlc%E EHREARS NG EMaEails 155
SHEETE 95% LA ) B AU M4 ~ MS %088 H 3R
ShyatE— 2 1) BH A 5 AV PR R 5 R DI RS 1) G
FREBE T S
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