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Supplementary Figure 1 Flow cytometry gating strategy used to distinguish major cell types in human

skin. Detailed methodology and antibody information is provided in the methods section.
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Supplementary Figure 2 Dose-dependent silencing of JAK1 mRNA in human skin biopsies. Following four
days of incubation, skin punch biopsies (n=4) were separated, and JAK1 mRNA expression was quantified using
a Quantigene bDNA assay. Statistical analysis showed in comparison to NTC and PBS. Data were normalized
to the housekeeping gene (ACTB) and displayed as a percentage of non-targeting control siRNA (NTC).(n=4

8mm biopsies/sample; various volumes depending on the dose from a stock of 200 uM siRNA/biopsy;; one-way

2



ANOVA, #p < 0.05, **p < 0.01, *=**p < 0.001, **++xp < 0.0001; ns, not significant; all data are presented as mean

value +/- standard deviation) (MRNA quantification was via Quantigene 2.0 assay). Source data are provided as

in Source Data file.
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Test
Compound

DCA-siRNA
DCA-siRNA
DCA-siRNA
DCA-siRNA
D-siRNA
D-siRNA
D-siRNA
D-siRNA
DCA-siRNA
D-siRNA

Live biopsy
collection (left side)

Day 7
Day 14
Day 21
Day 42
Day 7
Day 14
Day 21
Day 42
Day 7
Day 7

Post sacrifice biopsy
collection (right side)

Day 14
Day 28
Day 28
Day 56
Day 14
Day 28
Day 28
Day 56
Day 14
Day 14

Supplementary Figure 3. Detailed study design for pharmacokinetics and accumulation of D-siRNA and

DCA-siRNA following intradermal injection in pig. Two 20 cm? (5 x 4 cm) zones were marked on the backs

of 10 animals, creating 40 injection sites per animal. Each site was intradermally injected with 50 uL of 200 pM

DCA-JAK13033 or D-JAK13033 as shown in the table above. Skin punch biopsies (0.5 cm diameter, ~0.5 cm

deep) were collected from the left side of anaesthetized animals on days 7, 14, 21, or 42. Animals were

euthanized on days 14, 28, or 56 for the collection of right-sided skin punch biopsies, as well as heart, spleen,

liver, and kidney samples. Elements of this figure were created in Created in BioRender. Fakih, H. (2025)

https://BioRender.com/plOrnzu.
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Supplementary Figure 4. Cytokines and Interleukins measured following intradermal injection of D- and
DCA-JAK13%3 siRNAs in pigs. Blood samples were collected pre injection and on days 1, 2, and 7 (post
injection), followed by serum separation and analysis on Porcine 17-plex Discovery Panel. Specific study design

is detailed in Figure 3 and Supplementary Figure 3. N=2 or n=5 per timepoint (due to euthanasia of some animals

at various timepoints)




siRNA concentration

Intradermal

,._Intravenous w

(ng/mL plasma)

1x100

or

T |
Skin biopsies & blood -

Plasma levels

< DCA-JAK13933 (V)
© DCA-JAK1883 (1v)
-+ DCA-JAK13%33(1.D.)
-+ DCA-JAK1%83(1.D.)

siRNA accumulation
( guide strand pg/g tissue)

w
o
g

I
o
T

w
o
?

N
o
?

1004

siRNA accumulation
( guide strand pg/g tissue)

o
1

1000+
800+
6001
400+

Value

154
10+

Time (hours)

Skin retention

e DCA-JAK13933 (1.D)
e DCA-JAK1%83(1.D)

200+
20

L ]
s i
3 24 144
Time (hours)
Intravenous
e Platelets (10%L)
% s WBC (10%L)
-+ ALT (ukat/L)
— -+ BUN (mg/dL)

T T
pre-injection Day 7

Tissue
homogenization

siRNA
quantification

Absorbance

Gene

expression

T T
pre-injection Day 7

. A B c o
Retention time
c Tissue distribution (24h)
1%105+ © DCA-JAK13%33(1.v))
1104 o DCA-JAK1%83 (1v))
® -

* DCA-JAK13%33(1D)
1x10°4 e DCA-JAK1%83(1D))
1x102 ¢
1x101] 1§18 .

o 2 EE
1x100- » M o
1X10-1_ | || -|.: .
1x10-24 it il | III il “I Iif
&
"
@ & ol
° » &
v % N
Epidermis Dermis
2004 — 2007 —*
B ¢ Untreated
s . * DCA-JAK1%83
5
8 1504 1501 ,
(=]
= [}
= 1001 1004 —5
E o
,E_ 50~ 50 @
X
g
0 0
Intradermal
1000-
800 e Platelets (10%/L)
800 e WBC (10°L)
g 2001 -+ ALT (pkat/L)
e 20_:: = BUN (mg/dL)
= 154
104
5 g
0




Supplementary Figure 5. Pharmacokinetics and pharmacodynamics of DCA-conjugated siRNA in pigs,
showing no difference between human targeting JAK13%3 and pig targeting JAK1%%. a Scheme of
intradermal (1.D.) or intravenous (1.V.) injection of human- targeting JAK®%® or pig-targeting JAK 188 DCA-siRNAs
into pigs with biopsies (plasma, skin, organs) collected over time to quantify siRNA in circulation, skin retention,
tissue distribution and gene silencing. b siRNA plasma levels over time following intradermal or intravenous
injection up to 7 days post injection (n=4 pigs/group). ¢ siRNA distribution to tissues following I.D. or L.V. injection
(n=4 pigs/group, with n=12 skin biopsies/group — 3 biopsies/pig, no siRNA was detected in skin in the I.V. group).
d siRNA retention in skin following intradermal injection (n=4 pigs/group, 1 biopsy/pig). € mRNA silencing of
JAK1 in pig skin 7 days post I.D. injection of only JAK183 siRNA (n=3 biopsies/pig, n=4 pigs, total of n=12 skin
biopsies/group. f Platelets, white blood cell count (WBC), ALT and BUN levels in pigs over time following IV and
ID injections of DCA-JAK1. (all skin biopsies are 8mm; 50 ul of 400 uM siRNA/1cm? site; 20nmol final
dose/biopsy; one-way ANOVA analysis for E., *p < 0.05, *xp < 0.01, #*xp < 0.001, ***xp < 0.0001; ns, not
significant; all data are presented as mean value +/- standard deviation). (sSiRNA accumulation in plasma, tissue
and skin was quantified via LC-MS/MS; mRNA quantification was quantified via Quantigene 2.0 assay). Source
data are provided as a Source Data file). Elements of this figure are created in BioRender. Fakih, H. (2026)

https://BioRender.com/iu0wv7a.
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Supplementary Figure 6 NTC-DCA-siRNA and PBS do not impact expression of JAK1 in ex vivo pig skin.
Intradermal injection of PBS, multiple DCA-NTC doses and DCA-JAK®? into ex vivo pig skin with mRNA
silencing of JAK1 measured 4 days post (n=4 biopsies/group). (all skin biopsies are 8mm; 50 ul of 400 uM
siRNA/1cm?site; 20nmol final dose/biopsy at highest dose, with decreasing amounts for NTC; one-way ANOVA
analysis for E., *p < 0.05, «xp < 0.01, *xxp < 0.001, =**xp < 0.0001; ns, not significant; all data are presented as
mean value +/- standard deviation). (MRNA quantification was quantified via Quantigene 2.0 assay). Source

data are provided as a Source Data file.



