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1. Abstract

DMTF1β, an alternatively spliced isoform of DMTF1α, acts as oncogene and 
has recently shown evidence to play a role on autophagy as well. Therefore, 
shRNA levels of chosen autophagy related genes (ATG) and interferon 
stimulated gene 15 (ISG15) related genes were measured in prostate and 
breast cancer DMTF1β knockdown and control cells. The results showed 
influence on some ATG as well as on ISG15 and BniP3, which plays a role in 
mitophagy. An influence on mitophagy and virophagy therefore is 
suggested. 
In PC3MPRO4 and MDA-MB-231 autophagic flux also was quantified in 
control and DMTF1β knockdown cells via transduction with the HyD-
INP2_DOR(LIR)-GFP sequence. Autophagosomes therefore were visible with 
fluorescence microscopy and countable with dot counting plug ins in 
ImageJ. Quantification of autophagic flux in DMTF1β knockdown cells 
showed significant downregulation in both cancer cell lines. A direct link to 
autophagy of DMTF1β hereby is proposed as proven despite the dot count 
being a subjective method. 

Nevertheless, it was shown that the oncogene DMTF1β influences 
autophagy. This thesis gives hints for further research needed on the 
pathways and regulatory systems of DMTF1β, which is a promising protein 
for cancer therapy

4. Method and material

To investigate on the leading questions, of prostate and breast cancer
cell lines DMTF1β knockdown cell lines were created. 
In those the autophagy core gene expression was measured by PCR 
and compared to autophagy core gene expression in control cells.
To see whether autophagic activity is attenuated the autophagic flux
was quantified. This was done by lentiviral transfection. The plasmid

carried a LC3 interactive
region (LIR) and a GFP
domain. The cell there-
fore produces GFP that is
able to bind the LC3 on 
the autophagosome and
makes the GFP accu-
mulations visible by
fluorescence microscopy. 

3. Aims and leading question

The aim of the thesis was to find out, whether DMTF1β is related to
autophagy or not. Therein the two questions resulted:
-Are Autophagy core genes differently expressed in DMTF1β
knockdown than in control cell lines?
-Does knocking the DMTF1β attenuate autophagy activity?

2. Introduction

Autophagy is the recycling mechanism of a cell. Simplyfied, autophagy
is initiated by AMBRA1, which activates by phosphorylation the
building of the PI3K-complex (PI3KC) [1] and the ATG9A system, in the
figure refered to as ATG9. PI3KC starts forming the phagophore, a 
membrane compartment that can be taken by the omegasome for
example. ATG9 helps in elongation of the membrane [2] while LC3 
proteins on the surface bind the waste that needs to be recycled, for
example the Bnip3 sequence of a mitochondria. [3]
When the membrane closes, the phagosome is formed which is later
called the autophagosome. It then fuses with the lysosome to form 
the autolysosome in which degradation takes place. 

DMTF1β is an Isoform of
DMTF1a. The latter has
been found to be a tumor
supressor gene. 
Overexpression of
DMTF1β inhibits DMTF1a 
and therefore is thought
to be an oncogene. [4]

5. Results

The PCR results were normalised to the housekeeping gene HMBF. 
The use of the HMBF is to set the autophagy core gene expression in 
context of the general gene expression of a cell. The normalised
results were compared to the control cells by mann-withney-u testing
and showed lower expression of PIK3C3, which represents the PI3KC, 
and Bnip3.

It was also shown that ATG9 is higher
expressed as well as ISG15. 
Quantification of the autophagic flux
is shown in the bar diagramm and 
shows significantly lower values in 
the knockdown cell lines.

6. Discussion

Despite ATG9 and ISG15 being upregulated, autophagic activity is
downregulated as it is to be seen in the quantification of the
autophagic flux. This seems reasonable due to lower expression of
PIK3C3 and Bnip3. The suggestion therefore is an influence of
DMTF1β on mitophagy and virophagy as well.
Because of wide ranges and the dependence on human eyes in 
quantification of autophagic flux, those results could be doubted, 
despite their high significance.
A possible path for further research is the actual role of DMTF1β in 
Autophagic pathways as well as in mito- and virophagy.
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Fig. 1: Autophagy pathways with selected processes. AMBRA1 as initiator of the PI3K- Complex
and ATG9 system to form the phagophore membrane which elongates, binds material such as
mitochondria by Bnip3 to its LC3 or viruses captured by ISG15 and enclosures to the
autophagosome. After fusion with the Lysosome its inners

Fig. 2: DMTF1a as interrupting protein in oncogenic
signalling being downregulated by DMTF1b.

Fig. 4: Results of the quantification of autophagic flux in PC3MPRO4 
and MDA-MB-231 control and DMTF1b knockdown cells. Significance
is marked by stars above.

Fig. 3: Simplified overview on the used cell lines and the processes done with them for
analysis.


