IRAK4 Degrader GS-6791 Inhibits IL-1- and IL-36-Driven Responses in Skin Epithelial Cell
Systems and Demonstrates Efficacy in a Mouse Model of Dermatitis
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Results

Cellular assays: Human PBMC or whole blood were treated with GS-6791 for 24 h and IRAK4
levels were evaluated via flow cytometry. PBMC were pre-treated with GS-6791 for 6 h,
stimulated with TLR7/8 agonist, R848 (1 ug/mL) for 20 h, and cytokines were measured in
supernatants by MSD. Human basal or differentiated keratinocytes were pre-treated with GS-
6791 for 24 h, and IRAK4 levels were evaluated by Western blot. After stimulation (48 or 72 h)
with 100 ng/mL IL-1p or IL-36a., cytokines were measured in culture supernatants by MSD, and
gene expression was measured by gRT-PCR. For in vitro differentiation of primary human basal
keratinocytes, the cells were plated on Transwell inserts. Once confluent, culture medium was
supplemented with CaCl,. EpiDerm RHE tissue models were purchased from MatTek. RHE were
pre-incubated with compound for 24 hours, then stimulated with 100 ng/mL recombinant IL-1f or
IL-36a for 48-72 hours. Cytokines and chemokines were measured in culture supernatants by
MSD.

In vivo IL-1p3 challenge model: Mice were dosed with GS-6791 in chow starting five days prior to
intraperitoneal challenge with 200 ng of IL-13. Splenocyte and skin tissue IRAK4 protein levels
were assessed by Western blot. Plasma cytokines were assessed 2 h after IL-13-challenge.

Mouse dermatitis study: Animals were dosed with GS-6791 PO QD starting two days prior to
disease induction. Dermatitis was induced by repeated topical exposure to SDS and S. aureus
Protein A (SpA)>. Skin clinical scores were evaluated at baseline, then daily starting on the third
day after disease induction. Trans-epithelial water loss (TEWL) was measured every other day,
starting one day prior to disease induction. Splenocyte IRAK4 protein levels were assessed by
Western blot.

Figure 1: GS-6791 is a potent, bifunctional IRAK4 protein degrader

GS-6791 recruits IRAK4 to the Cereblon E3 ligase complex, B
which targets IRAK4 for proteasomal degradation

IRAK4 Degradation in Human Blood
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Figure 2. IRAK4 Knockout in Primary Keratinocytes Reduces Responsiveness to IL-1 Family Cytokines
Functional Responses to IL-18 and IL-36a in human keratinocytes

Functional Inhibition of TLR responses in human PBMC
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Figure 3. GS-6791 Inhibits IL-1/36 Responses in Basal
Human Keratinocytes

A IRAK4 protein measurement B C IL-36a A B
e IL1-B
TSLP IL-6 DEFB4A S100A9  , ynsTiv GS-6791 IL-1B - induced TSLP IL-36@ - induced TSLP
80 200+ 1000 300+ ~ 100 - 100
o o ¥ o c c
[ — —
v\k"o b?lp b:k.o b:t.o g ~l~0\ %o% %0% 5 60- ~ 150+ L S 800 = i e & 807 & 807
o\/‘?\!“ FFFOELSEL = - @ ? = 200- 66-W  7.6%  3.9% 100% 2 3
a L &P PPE = % © O 600- £ 1 [l MW 0 e £ 60- S 60~
T oe Q 100+ gg x S - IRAK4 o &
o ~ Q < M) ~ 1 UV LN e o e e e e e e e e e e e e e e e e e — = — =
‘IRAK4 = © < 5 4004 < & 100- i 2
@D 504 = 50~ E o 200 % 40- --------- CONTROL w20 5 20
€ 1 2 2
20- e I N IO I I O B BB - ONTROL 1 - F 0- o-
0 | 1 | 1 1_% 0 | T | T T r|1 0 I I I I .P—*— 0 1 1 1 1 H_
Ot Ot Ot Ot Ot O+ Ot Ot Ot Ot Ot Ot $
L O E O O &0 O o O O L O F O SO < <
V‘!’y O ‘?*y R\ £ Y ‘?‘!‘y S £ O v{_b‘ S S > o® £ Ky ‘?‘9 Y £ &
& & 3 & X3 & & & & 3 & & . . .
Figure 3. IRAK4 degradation by GS-6791 reduces proinflammatory responses to IL-13 and
Figure 2. IRAK4 KO keratinocytes show reduced functional responses to IL-1p and IL-36a (A) IRAK4 protein levels were assessed by Western blot in basal keratinocytes from two donors (D1, D2) after IRAK4 or IL-36a. in basal keratinocytes. (A) IRAK4 protein levels were assessed by Western blot after 24 h
mock CRISPR KO. (B) IL-1-dependent cytokine secretion or (C) expression of IL-1 induced antimicrobial peptides associated with inflammatory skin disease (DEFB4A, S100A9) was measured after 72 h stimulation with pre-treatment with IRAK4 degrader (B) IL-1B or IL-36a-induced TSLP was measured by MSD
IL-1B or IL-36a (range of TSLP production was 1-340 pg/mL). Data were derived from 5 donors.
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Figure 4. IRAK4 degradation by GS-6791 reduces functional responses to IL-1p and IL-36a in differentiated keratinocytes. (A) IRAK4 protein levels were assessed by Western blot after treatment with IRAK4 degrader. Effect of IRAK4 degradation on IL-1f or IL-36a-induced (B) TSLP secretion (range 0.5-2387 pg/mL)

or (C) DEFB4B, S100A7, S100A8 expression was measured by gRT-PCR. Data were derived from 3-5 donors.

Figure 5. GS-6791 Inhibits IL-1 and IL-36-Induced Cytokine Production in Reconstructed Human Epidermis (RHE)

Table 1. Selected keratinocyte response genes
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Figure 7: GS-6791 Reduces Disease in a Preclinical Model of Dermatitis
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Figure 6: GS-6791 inhibits IL-18 dependent cytokine induction in vivo
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Figure 6. GS-6791 reduces in vivo responses to IL-1B. Mice were dosed with 0.0125% GS-6791 in chow starting five days prior to IP
challenge with IL-1B. IRAK4 protein levels were measured by Western blot in (A) splenocytes and (B) skin tissue. (C) Plasma cytokines were
assessed by MSD. Statistics: Ordinary one-way ANOVA, ***p<0.001, ****p< 0.0001 relative to Regular Chow group
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Figure 7. GS-6791 reduces disease in a mouse SDS/SpA atopic dermatitis model. Mice were dosed with
30 mg/kg GS-6791 PO QD starting two days prior to disease induction. (A) IRAK4 protein levels in splenocytes
"% were assessed by Western blot at study terminus. (B) Composite skin clinical score (summed value of
| — erythema, edema, erosion, and scaling subscores) were monitored daily starting on Day 3. (C) Trans-epithelial

water loss was monitored as a measure of skin barrier integrity. Statistics: Linear mixed effects model with
Dunnett’s correction. ****p<0.001, relative to Vehicle group
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