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2. Introduction 
Autophagy eliminates waste, thus limiting genotoxic stress. Under adverse 

conditions the waste is recycled and the resultant macromolecules are reintroduced 

into the cells metabolism as raw materials. ATRA is known to induce a 

cytoprotective autophagy in breast cancer, in a RARα–dependent manner2. 

Upstream of RARα is CRABP2. FABP5 on the other hand favors signaling through 

the PPARβ/δ receptor. To understand the underlying mechanisms resulting in 

reduced ATRA-cytotoxicity either CRABP2 or FABP5 were knocked down and the 

effects on ATRA-induced autophagy examined. 

For this project an ATRA-sensitive (SKBR3) and an ATRA-resistant (MDA-MB-453) 

breast cancer cell-line were used. The expression of light chain 3 B II (LC3B II) was 

monitored as a marker of autophagy. LC3B II remains present throughout the 

process of autophagy and is only degraded at the end.3 
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3. Level of Ambition and question 
Level of Ambition 

Modulation of CRABP2/FABP5 levels affects ATRA-induced autophagy. 

 

Question 

What effect does inhibiting CRABP2 or FABP5 have on autophagy during ATRA-

treatment? 

Hypothesis: Inhibition of CRABP2 would result in reduced, whereas that of FABP5 

would enhance levels of ATRA induced autophagy.  

4. Materials and Methods 
For all in vitro analyses cells were cultivated in DMEM nutrient mixture F-12 HAM supplemented with 5% FBS in humidified atmosphere containing 5% CO2 at 37°C. SKBR3 

and MDA-MB-453 cells were transduced with shRNAs targeting either CRABP2 or FABP5. Transduced control cell-lines of each (carrying an empty vector shCOO2 with only the 

puromycin-resistance) were also made. Puromycin selection and a subsequent Two-step Quantitative Real-Time (qRT) Polymerase Chain Reaction (PCR) determined KD 

efficacy. 

To measure autophagic flux (LC3B II turnover based on its degradation) cells were incubated with1μM ATRA and DMSO (control) for 2 days. In the last 2h of the incubation 

period 200nM BafA was added to inhibit autophagy. LC3B-II western blot (WB) was performed to determine autophagy. The WB were quantified and plotted in a graph. 

5. Results 
The difference between untreated controls and samples treated with BafA 

represents basal autophagy. The difference between samples treated with ATRA 

only and samples treated with both ATRA and BafA shows ATRA-induced 

autophagy (Fig. 1 A, B; Fig. 2. A-C).  

6. Discussion 
A reduction in ATRA-induced autophagy upon KD of CRABP2 would be expected, whereas KD of FABP5 should have no effect assuming that the CRABP2/RARα pathway is the 

only one involved in regulating autophagy. Results however suggest otherwise.  Analysis of the autophagy marker LC3B II showed increased basal autophagy upon CRABP2, 

but not upon FABP5 KD in SKBR3 cells. RA-induced autophagy was not altered by KD. In MDA-MB-453 cells CRABP2 KD decreased basal and increased RA-induced 

autophagy, whereas the FABP5 KD resulted in an increase of both. Autophagy should therefore be measured with different methods and results compared  before substantial 

statements can be made. 
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Fig. 2 Basal autophagy is reduced in CRABP2 KD, whereas ATRA-induced autophagy is increased compared 

to the transduced controls (A, B). Both basal and ATRA-induced autophagy are slightly increased in the 

FABP5 KD compared to the transduced control (C, D). The FABP5 KD also shows a significant increase of 

LC3B II expression after treatment with ATRA only compared to the ATRA treated transduced control (C). 

Fig. 1 SKBR3 CRABP2 KD cells show equal ATRA-induced autophagy compared to the transduced control 

cell-line when measuring LC3B-II levels. The basal autophagy in the CRABP2 KD appears to be higher 

than in the transduced controls (A, C). The FABP5 KD shows equal basal and ATRA-induced autophagy 

compared to the transduced controls based on LC3B II western blot (B, C).  


