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INTRODUCTION

Purification of proteins is efficiently carried out by affinity chromatographic methods. The specific interaction with the appropriate resins requires fusion affinity tags, such as e.g. the
oligo-His, the maltose binding protein or glutathione-S-transferase tag. These sequences are encoded by the plasmids used for protein expression. The affinity tags have to be cleaved

off after the target protein is selectively bound to the solid support. This is performed by specific proteases. These enzymes are expensive and mostly they leave few extra amino acids

at the terminus, which may interfere with the structure and function of the purified protein.

Our recent studies focused on the protein constituents of new artificial nucleases. Zinc finger nucleases (ZFNs), proteins designed to cut DNA at specific sequences are becoming
powerful tools in gene targeting. The computer design of such enzymes requires the precise protein sequence to be obtained. Using the Ni(ll)-affinity chromatography for e.g. zinc finger
protein purification requires the complete removal of the oligo-His affinity tag. However, this was not possible to achieve by the traditional methods. Therefore, we redesigned the cloning

region of pET21a plasmid for expression of fusion proteins that can be cleaved by nickel(ll) ions to obtain the desired target sequence.

RESULTS - 1. DESIGN OF THE PLASM ID

The new approach is to cleave the His-tag by Ni(ll) instead of proteases. Therefore,

RESULTS - 2. DNA CLONING, PROTEIN EXPRESSION AND PURIFICATION

Schematic model of the applied artificial nucleases:
the new plasmid encodes the affinity tag with a Ni(ll)-sensitive cleavage site at its N-

terminus. The precise gene of the protein is inserted into the cloning region by the Catalytic domain (inactive) | Specific DNA binding domain Control

help of BsmBI restriction endonuclease, so that the recognition site is deleted in the

cleavage/ligation procedure.

catx-ZF#-reqgy

JAPIERIEN e
b Restriction enzymes 6X His-tag Stop

Eagl(166)

HindIII(173)

Sall(179) ——
Sacl(190)

EcoRI(192)

BamHI(198)

Bglc®»  CATATG.. .GGATCCGAATTCGAGCTC. . .AAGCTT. . . CTCGAGCACCACCACCACCACCACTGA NICkEl Afflnlty Ch rom atogra phy

Cloning Region Redesign
?:. Apal(1201)

EcoRV(1440)
Hpal(1496)

2 T7 _term(1, 12%9) i
oF ~ T7_Tenminal_pri(69,87)| -
exHis(140, 157y
lacO(208, 2353 |
T7_pro(235, 253) |

Opy .

Pstl(4229)

pET-21(H)
v 5.4 kb

Ndel Restriction enzymes SRHS code

6X His-tag Stop

catx-ZF#
T 40 ‘ X ‘ = b ‘ Fz3 =3 i‘-*-_'= ag | a7 | 22 [ <20 [ 50 [ 51
a - =00
&
t SRHS 6X His-t
2 T
i, T a X Cleavage of the catx-ZF#-regy-SRHS-L-His-tag S |
: ,%200 A T N W protein at the SRHS sequence was performed in - KDa
s Z iGN b Pz a pilot experiment using a 100-fold excess of [T, 16
fR1 E/ ) HN‘g:O fR1 (ﬂ”‘&o Ni(Il) ions at 52 °C in Tris buffer (pH = 7.9). A part o
H Rz b R of the protein precipitated. KDa as 66
H,0 116
lk‘ " 33
66
v o = | '
HICH, 0 1 2 A - = X /
i H’CHMNHKFO c 5 © © & 45 25
a3 NH2-l$li-N o + 2H* J _NH, HN_ O, O N O © = Kba 35 | - o
0 N —— N . :
e O M, T o M 37 - . - e
f\)1 N / O F\_)1 / (@)
> Rz : R - 25
25 -
0 / 20 18.4
H
<+02H'> % "H+’H‘*“+’ 15 14.4

2 9 HICH, & 10
/

HO NHQ-E:}OO B 9 NHy HN_ 9 ,
; «Jﬁi L 57 5 FUTURE PLANS
o H ’ i

04% i( » Optimization of the Ni(ll) cleavage conditions.
»Mass determination and characterization of proteins by Mass spectrometry.
»Redesign of zinc finger nucleases to cleave DNA at specific sequence for gene

Molecular mechanism from: E. Kopera, A. Krezel, A. M. Protas, A. Belczyk, A. Bonna, A. Wyslouch- th
Cieszynska, J. Poznanski, W. Bal, Inorg. Chem. 49 (2010) 6636-6645. SIER

ACKNOWLEDGEMENTS

This work has been supported by:
COST Action CA15126 cTOsC
v

HUNGARY

GINOP-2.3.2-15-2016-00038 EUR ﬁ C I ~ PROJECT FINANCED oy
NKFIH K_16/120130. IR s e FROM THE NRDI FUND MAGHARORSZAG

KORMANYA

——
SZECHENY!I @

Eurépai Unié
Eurbpai Regionalis
Fejlesztési Alap

BEFEKTETES A JOVOBE

MOMENTUM OF INNOVATION



