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PSTPIP1 and Pyrin, two key regulators of 
macrophage differentiation
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The mutation: V726A in the pyrin inflammasome

1st Stimulus

e.g. LPS to TLR4

Synthesis Inaktive

Pyrin Monomeres

Dimerization2nd Stimulus

e.g. extracellular ATP

Aktiv Pyrin 

Homodimere

GasderminD

Pro Il-18

Pro Il-1ß

S100A8/A9

Gasdermin Pores

Il-18

Il-1ß

S100A8/A9

MEFV Mutation

e.g. V726A
Spontaneous

Dimerization

Aktiv Pyrin  

Homodimere

The disease: Familial Mediterranean Fever
Type:          Hereditary, auto-inflammatory disease 

Genetics:   Mutations in the Mediterranean fever gene (MEFV), encoding the Pyrin protein

Synonyms: periodic peritonitis, periodic fever and recurrent polyserositis 

Triggers:      physical activity, infections and stress in general

Somatic complications:          amyloidosis or vasculitis-related diseases

Psychological complications: reduced quality of life and social participitation

Wildtype

FMF (V726A-Mutation)

+gm-CSF

3-5 days

ER-HoxB8 
precursor

ER-HoxB8 
macrophage

The goal of our work:
In this study we seek to shed light on the role of macrophages in the pathophysiology of 
FMF using the ER-HoxB8 cell system carrying the disease-causing mutation V726A, a Pyrin 
knockout and a PSTPIP1 knock out, causing the PAPA-Syndrom.

Differentiation

Summary
• Pyrin mutation, KO or PSTPIP1 KO results in unspecific cell differentiation 

• FMF macrophages show an increased susceptibility towards inflammatory 
stimuli, while the Pyrin k.o. show a decrease. This effect is not limited to 
inflammasome-dependent cytokines

• FMF monocytes show increased adhesion, longer protrusions, and a higher 
speed of motion

• Pyrin k.o. monocytes show a decreased adhesion and faster movement 
speed but have a smaller and rounder phenotype than wildtype

Outlook

• Investigation of the role of small GTPases (e.g. RhoA, Rac1, CDC42)
• Utilization of established therapeutics
• Utilization of GASDERMIN D Blockers
• Extension towards human samples

Figures were partly generated using Servier Medical Art, provided by Servier, licensed under a Creative Commons Attribution 3.0 unported license.
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Conclusion
The effects of Pyrin mutation, KO or PSTPIP1 KO are not limited to inflammasome-
dependent effects, possibly resulting from an altered differentiation

The HoxB8
cell system
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Figure 1: 
Differentiationprofile of 
WT, FMF, Pyrin KO and 
PSTPIP1 KO ER-Hoxb8 
precursors and 
monocytes/macrophages 
Cell surface expression of 
precursor (d0) and 
differentiated (d3; d5) 
WT, FMF 
(MEFVV726A/V726A), Pyrin-/- 

and PSTPIP1-/- ER-Hoxb8 
monocytes was 
measured using specific 
antibodies against CD11c 
(A), Ly-6C (B), CD115 (C), 
Ly-6G (D) and F4/80 (E) 
by flow cytometry. 
Calculation of Mean 
Fluorescence intensity 
values are relative to 
corresponding IgG 
controls. (A-F, n = 7-10) 
Values are means ± SEM. 
*P < 0.05, **P < 0.01, 
***P < 0.001, by two-
tailed Student’s t test. 
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Secretion

Figure 2: LPS±ATP 
Stimulated Cytokine 
release of WT, 
FMF(MEFVV726A/V726A), 
MEFV-/- and PSTPIP1-/- KO 
ER-Hoxb8 cells 
differentiated for 5d to 
monocytes/macrophages, 
followed by 3h LPS or 
LPS/ATP stimulation. ELISA-
Analysis of supernatant (A) 
shows TNF-α concentration 
in pg/ml, (B) shows Il-6 
concentration in pg/ml, (C) 
shows Il-1ß concentration 
and (D) shows S100A8/A9 
concentration. (n=9-10)
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Morphology

Figure 3: Pyrin and PSTPIP1 deficiency alters morphology of monocytes/macrophages.
Spinning-Disk Imaging of WT (A), FMF (B), Pyrin-/-  (C) and PSTPIP1-/- (D) cells differentiated 5 days to 
monocytes/macrophages treated for 30 min with Cell-Mask® (ThermoFischer) and conventional 
phasecontrast images. (n=3, representative examples). Cells Area (E), Perimeter (F) and Roundness 
(4*area/(π*majoraxis2) (G) are shown after ImageJ processing. (n=18-50)

Figure 6: Adhesion and Migration (Spontaneous and Chemotaxis) of WT, FMF, MEFV-/- and PSTPIP1-/- KO 
ER-Hoxb8 cells differentiated for 0 to 5d to monocytes/macrophages (A) adhesion of d0, d3 and d5 cells
(n=6-30), (B) adhesion of d3 monocytes/macrophages stimulated with 100 ng/ml LPS or 15 nM PMA for 30
minutes (n=3-6), (C) spontaneous migration speed of d3 cells, (D) corresponding straightness index, (E) 
chemotaxis migration speed of d3 cells, (F) corresponding straightness index (C-F, n=140-3400)
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