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Apurinic/apyrimidinic endonuclease (APEL1) is a veitsgtrotein having two unrelated and independentfions, one being DNA repair and the other trapsonal regulation of gene expression.
For this last reason, it is implicated to interaith a variety of different proteins in several quexes. On the other hand, as part of the DNA basisien repair pathway, APE1 removes mutagenic and
cytotoxic abasic sites often created by spontanetityfation or oxidative DNA damage. Since repairdaimaged DNA is one of the major factors confernegjstance to chemo- or radio-therapeutic
treatments in cancer, recent focus has been pheinlevelopment of inhibitors for this enzyme. Hesxe present the expression and purification of tfREA protein in its soluble form. Crystallization
studies have also been undertaken as a preredoisttee structural study of protein-inhibitor oropein-protein complexes. Diffraction experimengvé already been carried out at the ID-14 beamline o

ESRF.
INTRODUCTION

Apurinic/Apyrimidinic Endonuclease 1 (APE1/Refl)

» APEL: crucial function in the Base Excision Repair
pathway which repairs DNA damage caused by
alkylating agents/radiation
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» Inhibition of this enzyme can overcome the
resistance caused due to DNA repair in response to|
chemotherapeutic agents
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qo DNA Ligase » Redox function: Transcriptional coactivator in the
repaira . [LALAELA1LA] binding of several transcription factors to DNAdik

NF«B, Fos/Jun, Egr-1, HIFl, p53, CREB, PEBP-

BASE EXCISION REPAIR PATHWAY 1 2, Pax-5 and -8, TTF-1 etc.

MECHANISM OF DNA REPAIR 2
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» Two independent domains for DNA repair
and redox functions, also containing a
nuclear localization signal at N-terminal  » Hydrolyses phosphodiester backbone

immediately 5 to abasic site in a divalent metal

> Binds to minor groove of abasic DNA ion involved catalysis

OBJECTIVES
» To obtain soluble APEL1 protein in suitable amodot<rystallization studies

» To set up complex crystallization with inhibitasrapounds and other interacting
partners

CONCLUSIONS

» We obtained crystals of APEAN36 protein which were diffracted
under cryo conditions at the ID-14 beamline of th&RESynchrotron
facility

» Diffraction data were collected and analyzed tesmolution of 1.8 - 2.0 A

References:
1. Kremer T.M. et al., Respiratory Research 2004, 5-16
2. Mol C.D., et.al, Nature, 2000, 403, 451-456

Financial Entity: Fondo de Investigaciones Sanitarias (06/1250)

EXPERIMENTAL SECTION

Cloning, expression and purification of APE1 full Ength protein

The APEL1 full length sequence (318 AA) was clon&d the pET28a vector, using Ndel/Xhol
restriction enzymes. The recombinant plasmid wasl us transform into BL21 and RoseBacoli

strains for protein expression
6x His Tag « Grown in 1 L LB media containing
] Kanamycin 50 mg/ml at 37 °C

1 318 « Induction at 30 °C with 1mM IPTG

The purification protocol included 2 main stepsniobilized-metal affinity chromatography
(HiTrap) and Size exclusion (Sephadex 200 26/60)

HiTrap chelating column
Size exclusion column

\!

Buffer: 350mM NaCl, 20mM Tris pH 7.5, 1mM BME,

10 - 500mM Imidazole Buffer: 350mM NaCl, 20mM Tris pH 7.5, 1mM BME

Cloning, expression and purification of APEJIAN36 protein

The APE1AN36 construct was cloned into the modified pET28&ator with a PreScission
ProteasE cleavage site, using Nhel/Xhol restriction enzymbe.Tecombinant plasmid was used to
transform BL21 and Rosetfa coli strains for protein expression

« Grown in 1 L LB media containing 6x His Tag Pre Pro site
Kanamycin 50 mg/ml at 37 °C

« Induction at 30 °C with 1mM IPTG 36 318

The purification protocol included 4 main steps:ffinity, His-tag cleavagedis-Tagremoval by
GST column and Size exclusion Chromatography

« His-Tag cleavage with
PrePro enzyme, 2h at4 C

 Dialysis against GST buffer

+ His-Tag removal with a GST
column using the following
bufer: 350mM NaCl, 20mM

H H ‘H ‘ TrispH 7.5, 1mM BME

HiTrap chelating column

Size exclusion column

Buffer: 350mM NaCl, 20mM Tris pH 7.5, 1mM

BME, 10 - 500mM Imidazole Buffer: 350mM NaCl, 20mM Tris pH 7.5, 1mM BME

The protein crystallized at 30-40 mg/ml. The crifigi@tion conditions of the APE1-
AN36 construct were obtained at 20 °C from Hamptolex screening conditions as
given in the table :

Condition

0.1 M Bis-Tris pH 5.5, 25 % w/v PEG 3350
0.2 M Ammonium sulfate, 0.1 M Bis-Tris pH 5.5,
25 % wlv PEG 3350
0.2 M Sodium chloride, 0.1 M Bis-Tris pH 5.5,
25 % w/v PEG 3350

24 well




