
Caspase 8 in myeloid differentiation
1. Abstract:

All-trans retinoic acid (ATRA) is used to activate cell differentiation in leukemic therapy but the mechanisms of how these drugs induce differentiation are not completely 

solved. Caspase 8, a protease in the signaling pathway of apoptosis may also play a new, less studied role in cellular differentiation of acute myeloid leukemia (AML) 

cells. By down regulating caspase 8 in HL-60 cells  remarkable morphological differences were observed, compared to untreated cells. Activating monocyte/macrophage 

differentiation with phorbol-myristate-acetat (PMA) and Calcitriol resulted in a marked increase of caspase 8 levels. Downregulation of caspase 8 caused increased 

differentiation shown by augmented expression of CD11b. Moreover, a positive correlation between caspase 8 and PU.1, a myeloid transcription factor, was found. In 

general, a new function for caspase 8 in cellular differentiation of HL-60 AML cells is proposed where caspase 8 expression is under the control of PU.1.

2. Introduction:

Myelopoiesis is regulated by growth factors which activate specific pathways needed for cellular differentiation. AML is characterized by a block in cellular differentiation 

of myeloid cells and accumulation of blast cells in the hematopoietic system. Without treatment AML is an aggressive lethal disease by suppressing normal 

hematopoiesis causing granulocytopenia and thrombocytopenia. The immune system loses its function and the patients can suffer from bleeding disorders. Acute 

promyelocytic leukemia (APL) is a AML subtype characterized by the chromosomal translocation t(15;17) which differs in therapy compared to other leukemia. APL cells 

can be stimulated with ATRA to restore neutrophil differentiation. Upon successful neutrophil differentiation the AML cells will undergo apoptosis as their normal 

counterparts. This possibility is used in the clinics where APL patients are orally treated with ATRA. This differentiation therapy is rather efficient but a better 

understanding of the differentiation process at the molecular level will help to further optimize this treatment strategy and may extend it to other AML subtypes. Recent 

publications showed correlations between caspases and cellular differentiation (1,2). Knocking down caspase 8 resulted in increased AML differentiation upon ATRA 

therapy. Caspases are proteolytic enzymes known to activate cell death, inflammation and autophagy. 

3. Level of ambition an question

3.1. Aim 1: 

Does the apoptosis gene caspase-8 has a new function in myeloid differentiation of 

acute myeloid leukemia cells.

3.1.1. Question 1 for aim 1:

Is Caspase-8 expression in HL60 AML cells induced during monocyte, or 

macrophage differentiation mediated by PMA and Calcitriol?

3.1.2. Question 2 for aim 1:

Does the genetic inhibition of caspase 8 lead to decreased differentiation or altered 

viability of AML cells?

3.2. Aim 2:

Identification of novel transcriptional regulators of caspase-8 in myeloid cells. 

3.2.1 Question 1 for Aim 2:

Is caspase 8 a novel transcriptional target of the hematopoietic transcription factor 

PU.1 in AML cells?

4. Methods:

4.1 HL-60 KD for Caspase 8 and PU.1

Caspase 8 was downregulated by lentiviral transfection of HL-60 cells using 

shRNA containing the information for puromycin resistance for selection. An 

empty vector as control (shC002) and two vectors with different binding 

sequences for Caspase 8 downregulation (shCASP8_377, shCASP8_959) were 

used. The PU.1 KD cells were performed with the shRNA shC002 as control and 

shPU.1_256 and shPU.1_928. 

4.2 HL-60 KD differentiation:

The transduced cells were stimulated with PMA and calcitriol for 3 days. PMA 

induced  adherence and calcitriol spike formation.

4.3 HL-60 KD analysis:

The effects of Caspase 8 KD and PU.1 KD on differentiation were analyzed by 

FACS (CD11b), Western blot (Caspase 8, PU.1, cleaved PARP) and confocal 

laser scanning microscopy (CLSM) with α-Tubulin marked cells.

5. Results  

5.1 HL-60 Caspase 8 KD

5.2 HL-60 PU.1 KD

Fig.5.1.1 Western blot caspase 8 KD Fig.5.1.2 FACS caspase 8 KD

Fig.5.1.3 CLSM PMA treated caspase 8 KD cells

Fig.5.2.1 Western blot PU.1 KD Fig.5.2.2 FACS PU.1 KD

In Fig.5.1.1 and 5.2.1 Western blot results are presented. The 

protein concentrations of caspase 8, cleaved caspase 8, PU.1, 

cleaved PARP and totalprotein are visible for caspase 8 KD and 

PU.1 KD cells untreated and treated with PMA or calcitriol. Low 

caspase 8 concentration leads to low PU.1 concentration and vise 

versa. Fig.5.1.2 and 5.2.2 present statistical evaluation of FACS 

analysis. CD11b expression is presented in bar charts for caspase 8 

and PU.1 KD cells untreated and treated with PMA or calcitriol. 

CD11b is  increased in caspase 8 KD cells compared to the control 

untreated and treated with PMA. PU.1 KD cells express decreased 

concentration of CD11b when treated with PMA or calcitriol 

compared to the control.   

In Fig.5.1.3 morphological changes are visible between HL-60 

shC002, shCASP8_377 treated with PMA

6. Discussion:

The morphological changes in Fig. 5.1.3 control and caspase-8 KD cells clearly differ from each other. If HL-60 caspase 8 KD would show a similar cell morphology than 

control cells, one could exclude a role for this caspase in myeloid differentiation. The FACS results in Fig. 5.1.2 indicate specific effects of caspase 8 in myeloid 

differentiation by increased CD11b expression after PMA or Calcitriol treatment. However, compared to recent studies where Caspase 8 deletion in bone marrow cells 

abrogate monocyte differentiation into macrophages our results showed an opposite effect. Knocking down Caspase 8 in HL-60 cells does not cause a blockade in 

differentiation rather activates myeloid differentiation as shown by increased CD11b expression in Fig.5.1.2. This indicates that caspase 8 concentration affect 

differentiation. Increased caspase 8 expression in HL-60 during macrophage/monocyte differentiation further indicates that increased levels of this caspase are 

associated with differentiation. When PU.1 is down regulated the cells express less CD11b meaning lower differentiation than the control shC002 cells. This is expected 

because PU.1 is a key transcription factor in myeloid differentiation and activates transcription of a variety of genes important for cell differentiation. The Western blot 

results in fig 5.1.1 and 5.2.1 serve as control for the KD efficiency and show a linkage between caspase 8 and PU.1. TheshPU.1_256 and shPU.1_928 HL-60 KD cells 

showed clearly reduced PU.1 expression when compared to shC002 cells. Caspase 8 was clearly reduced in PU.1 KD cells. This indicates a link between PU.1 and 

caspase-8.
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