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1. INTRODUCTION

❖ Aggressive brain tumor
❖ Surgery + radiotherapy + chemotherapy

❖ DNA damages owing to chemotherapy —either repared or not



INTRODUCTION

❖ Tumour appearance and development                  dysfunction of the DNA repair mechanisms
❖ DNA repair mechanisms contribute to chemotherapy resistance in GBM

❖ Chemotherapy                   TEMOZOLOMIDE (TMZ)
❖ MGMT       METHYL GUANINE METHYL TRANSFERASE

COMBINATION 
OF GENETICS & 
EPIGENETICS



2. HYPOTHESIS

● Focus: epigenetics field ; study of tumoral responses to chemotherapy
● Main variable: gene MGMT, capable of reversing the damages caused within DNA by TMZ.

● HYPOTHESIS 1: MGB sensitive to treatment (TMZ)               MGMT NOT EXPRESSED
● HYPOTHESIS 2: MGB resistant to treatment (TMZ)                 MGMT EXPRESSED



2. OBJECTIVES

The following objectives s uitable to this project are derivate, which are

cons is tent to the previous hypothes is :

● To s tudy biomarkers which may predict the res pons es to chemotherapy

in MGB

● To analyze the epigenetic patterns of s pecific genes of reparation of

DNA

● To obs erve the methylation s ta tus of s pecific epigenetic marks s o as to

know the expres s ion of thos e proteins which revers e the tumoral

treatment.



MATERIALS AND 
METHODS 



POSITIVE CONTROL OF METHYLATION: LN229:

DNA completely methylated Cellular line of Glioblastoma

NEGATIVE CONTROL OF METHYLATION: LN18:

DNA completely non methylated Cellular line of Glioblastoma



Sodium bisulfite DNA treatment allows for discrimination between methylated and 
unmethylated cytosines .

1. The MGMT genes non-methylated, in
presence of bisulfite, contain uracil in their
sequence of nucleotides instead of
cytosine.

2. The sequences of methylated MGMT
conserve the chemical structure of
cytosine.

3. MGMT genes methylated will not concord
with the PRIMER input for MGMT
established for the PCR amplification, and
DNA will not replicate.



5 PCR reactions were carried out, 4 of 
t h e m  a c c o rd in g  t o  t h e  c e llu la r  lin e s , 

a n d  a n o th e r  o n e  with  wa te r  fo r  

m a kin g  s u re  DNA h a s  n o t  b e e n  

c o n ta m in a t e d  d u r in g  t h e  p ro c e s s . 

An  a g a ro s e  g e l h a s  b e e n  p re p a re d  with  

t h e  a im  o f a n a lyzin g  t h e  p ro d u c t s  fro m  th e  

PCR, t o  d e t e rm in e  t h e  MGMT m e th yla t io n  

s t a t e .



In o r d e r t o vis u a lize th e g e l a n d o b t a in t h e r e s u lt s fro m

t h e e le c t ro p h o r e s is , we u s e d t h e p r o g r a m a s s o c ia t e d

t o t r a n s illu m in a t o r d e vic e , wh ic h s h o ws u s if t h e DNA is

m e t h yla t e d o r n o t .

Re s u lt s  o b t a in e d  

t h r o u g h  

t r a n s illu m in a to r :



From Ge n o m ic DNA, wh ic h h a d b e fo re

b e e n e xt r a c t e d fr o m s p e c ific c e llu la r lin e

o f MGB, it wa s p e r fo rm e d a t r e a tm e n t

with b is u lp h it e a s a n e p ig e n e t ic m a rk s o

a s to kn o w th e s t a t e o f m e th yla t io n o f

DNA.

Aft e rwa rd s , it will b e p e r fo rm e d b y a n

a m p lific a t io n b y PCR o f th is g e n e t ic

m a te r ia l.

Th o s e MGMT g e n e s n o n m e th yla t e d will

n o t b e re p lic a t e d wh ils t m e th yla t e d o n e s ,

will.



RESULTS 



RESULTS

Agarose gel electrophoresis using actin 
protein as concurrent control for 
knowing which cell lines be resistant or 
sensitive to chemotherapy:

it shows amplification
·LN229      not presence of MGMT

sensitive to chemotherapy

does not show amplification
·LN18         presence of MGMT

resistant to chemotherapy



CONCLUSIONS 



1. There is no amplification in either of the samples which do not contain DNA.

2. DNA modified with sodium bisulfite is in optime conditions. All DNA samples show

amplification in MSP when Actin primers were used.

3. In MGMT case, primers allow to distinguish DNA methylation and DNA non

methylated.



LN229

LN18

MGMT  

MGMT  

Resistant

Sensitive

Temozolomide

Temozolomide

Not expected

Expected

5. LN229 DNA shows amplification for MGMT.

6. LN18 DNA doesn't show amplification for MGMT gen.



ACKNOWLEDGEMENTS
Thanks for your attention.


	Número de diapositiva 1
	INDEX
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	MATERIALS AND METHODS 
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	RESULTS 
	RESULTS
	CONCLUSIONS 
	Número de diapositiva 16
	Número de diapositiva 17
	ACKNOWLEDGEMENTS

