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Full mast cell inhibition
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Conclusions

•	 BLU-808 is a potent and selective investigational WT KIT inhibitor  
that is CNS sparing and orally bioavailable

•	 BLU-808 demonstrates potent inhibition of human-derived CD34+ 
mast cell activation and in vivo inhibition of SCF-induced histamine 
release. BLU-808 can also decrease mast cell number in vivo

•	 BLU-808 offers a potential best in class mast cell modulator that 
provides dosing flexibility to either fully deplete mast cells, or fully 
or partially inhibit their activity

•	 In an allergic model of asthma, a single dose of BLU-808 was able 
to improve lung function

•	 BLU-808 may provide benefit to patients with WT KIT mast cell  
diseases including chronic urticaria, asthma, and mast cell activation syndrome

•	 BLU-808 Investigational New Drug application will be filed mid-2024
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Background
KIT is a transmembrane receptor tyrosine kinase, which plays important roles in mast cell differentiation, 
proliferation, survival, chemotaxis, and activation. The KIT ligand, more commonly termed Stem Cell Factor 
(SCF), binds to KIT and induces the formation of homodimers/oligomers, trans phosphorylation, and activation of 
downstream intracellular signaling cascades.1 In murine models with inactivating mutations in either SCF or KIT,  
a dramatic decrease in the number of mast cells is observed.2–7 Conversely, in patients with systemic mastocytosis, 
activating KIT mutations lead to a pathological overabundance of mast cells.8–10 Other diseases, such as chronic 
urticaria, are characterized by inappropriate mast cell activation but are wild-type (WT) for KIT11,12 and could benefit 
from a small molecule therapeutic agent targeting WT KIT.
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Table 1. BLU-808 is an investigational potent and selective inhibitor of WT KIT

BLU-808

pKIT cellular IC50 (nM) 0.37

WT KIT-dependent proliferation IC50 (nM) 1.3

Human-derived CD34+ mast cells: inhibition of CD63 extracellular expression IC50 (nM)  2.7

Human-derived CD34+ mast cells: inhibition of histamine degranulation IC50 (nM)  8.6

PDGFRA/B/FLT3 selectivitya >300x/>400x/>9600x

S(10) @ 3 μM 0.042

CSF1R Kd selectivity   >800x

Brain penetrance (Kpu,u) 0.021

CSF1R, colony stimulating factor 1 receptor; FLT3, FMS-like tyrosine kinase 3; IC50, half-maximal inhibitory concentration; PDGFRA/B, platelet-derived growth factor 
receptor alpha/beta; pKIT, phosphorylated KIT; S(10) @ 3 μM, selectivity score at a concentration of 3 μM; Kpu,u, unbound brain to plasma partition coefficient.
aDetermined in a cellular assay.

Methods
•	 Cell assays to measure KIT-dependent proliferation and SCF-mediated KIT phosphorylation were used to  

assess potency
•	 Selectivity against the structurally related kinases platelet-derived growth factor receptor alpha/beta (PDGFRA/B),   

FMS-like tyrosine kinase 3 (FLT3), and colony stimulating factor 1 receptor (CSF1R), as well as the broader 
kinome was assessed by Kinomescan

•	 Inhibition of degranulation was evaluated in human-derived mast cells and in an in vivo rodent histamine release model
•	 Inhibition of asthma-like symptom was assessed in a rodent ovalbumin-induced asthma model

Figure 1. Mast cells in allergic reactions and immune response; WT KIT is a key player in mast cells

SCF, stem cell factor; WT, wild-type.
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Figure 2. BLU-808 inhibits WT KIT in vitro and is selective over key off-targets PDGFRA/B and FLT3
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BLU-808 >300-fold selective at WT KIT
vs PDGFRA, >400-fold vs PDGFRB,
and  >9600-fold vs FLT3
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Figure 3. Human mast cell assays correlate with inhibition of WT KIT
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Figure 4. BLU-808 inhibits activation of human-derived CD34+ mast cells

IgE, immunoglobulin E; PB, peripheral blood.

A

Bone marrow
or mobilized PB

stem cell

≥6 weeks

Mast cell
Anti-IgE

IgE

KIT
inhibitor

Decreased CD63 expression and histamine release in treated human-derived CD34+ mast cells stimulated
with IgE and anti-IgE 

➜ CD63 surface 
expression or 
histamine 
release

B C

120

100

80

60

40

20

0

–20

–40

C
D

63
 e

xp
re

ss
io

n 
%

 in
hi

bi
tio

n

0.
01 0.
1 1 10 10
0

10
00

BLU-808 concentration (nM)

Average IC50:
2.7 nM

Average IC50:
8.6 nM

120

100

80

60

40

20

0

–20

–40

H
is

ta
m

in
e 

re
le

as
e 

%
 in

hi
bi

tio
n

0.
01 0.
1 1 10 10
0

10
00

BLU-808 concentration (nM)

Figure 7. A single dose of BLU-808 inhibits SCF-induced histamine release in mice
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Figure 8. A single dose of BLU-808 inhibits asthma-like phenotypes in a rodent OVA-induced  
asthma model

IP, intraperitoneal; OVA, ovalbumin; PK, pharmacokinetics; SEM, standard error of the mean ***, P<0.0001 per 2-way analysis of variance with Dunnett’s correction for 
multiple comparisons.
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•	 BLU-808 shows potent inhibition of SCF-stimulated pKIT in M-07e cells and SCF-stimulated proliferation in 
UT-7 cells (Figure 2). BLU-808 is selective over key off-target proteins, PDGFRA and B phosphorylation in  
PDGFBB-stimulated SW579 cells and FLT3-dependent proliferation in MV4-11 cells

•	 BLU-808 is potent in two human-derived CD34+ mast cell assays (Figure 4A), CD63 extracellular staining (Figure 4B) 
and histamine release (Figure 4C)

Figure 6. In an exposure-dependent manner, BLU-808 can decrease mast cell number after 7 days 
of dosing in rats
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•	 BLU-808 was administered for 7 days at different specific doses in rats. Mast cells were quantified by toluidine blue 
staining and showed a dose-dependent reduction in the haired skin (Figure 6A) and tongue (Figure 6B). Representative 
images are shown in Figures 6C & 6D

•	 Cetirizine is an antihistamine that competes with histamine for binding to cells but does not affect degranulation  
in mast cells at lower concentrations13,14

•	 Mast cells were labeled with Avidin.488 to visualize degranulation. Following stimulation with immunoglobulin E 
(IgE) and anti-IgE, the green fluorescence indicates that degranulation occurred in mast cells treated with vehicle 
and 5 µM cetirizine. BLU-808 inhibited degranulation and reduced fluorescence intensity (Figure 5)

•	 Mast cell degranulation was modeled in mice by SCF induction. Mice were treated with BLU-808, and 3 hours later 
SCF was injected in the tail vein. Histamine release was measured in the plasma and BLU-808 was able to inhibit 
histamine release at an IC50 of 0.247 nM, corrected for free concentration of BLU-808 (Figure 7)

Figure 5. BLU-808 inhibits degranulation of human-derived CD34+ mast cells

Vehicle 10 nM BLU-808 5 µM cetirizine

Time-lapse video 
of degranulation in 

mast cells treated with 
vehicle, 10 nM BLU-808, 
and 5 µM cetirizine can 

be accessed via this 
QR code:

•	 Human-derived CD34+ mast cell activation (CD63 expression assay) correlated with cellular WT KIT assays 
(Figure 3)

•	  KIT inhibition by BLU-808 decreased OVA-induced airway hyper-responsiveness in mice in vivo (Figure 8)

Poster available for  
download at:

AUC, area under the curve. Horizontal lines represent mean and standard deviation. *, P<0.05; **, P<0.005; ***, P<0.0001; all per 2-way analysis of variance with Tukey’s 
correction for multiple comparisons.


