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Figure S1. Overlaid semi logarithmic (A) and linear (B) plots of concentration-time
profiles of LLL12 in mice by IV, IP and oral routes. The IP Smin time point was

removed.




A MBP Ac1-11 MBP Ac1-11 MBP Ac1-11
+IL-6 +IL-6
+DMSO +LLL-12

5 63 |37 15

_ 118 vete®l14 | 167 qmf 11
CD44 CD44 CD44
Control LLL12 LLL12
(0.06uM) (0.12uM)

IL-17

% IL-17*CD4"
N w » a1
?T 2?2 29

_‘
i

Normalized IL-17

60| *o° (0.25 pM) (0.5 uM)
‘™ 501 [Sfe G3
ke X ] 44 ] 34 ] 26 E
|<£ 40 G4 G2 — —
N 9 ] 3 21 24 3 14 21 3
(8'30 O_-?_-o g 20 2461 —_— — \
5 204 50 8 . 8 GO |] 11 ] 16 ] I
104 H 4 M — 23 | \.
0 T T ] ] 1 1 | | A
O N o Lo, M y
\v
S O CFSE CFSE CFSE
-
LLL12 o Control I Control (4/4)
(0.5uM) * LLL12 (0.25uM) w57 O LLL12(4/4)
50 o
A LLL12 (0.5uM) S 4-
@ 40 » ] »=0.0862
() ?S 3
© 30 2
ﬁq— %E 2
0 20 c
O m 1_
i 1 R 10+ ;
! ’ ol — : : : -5 -2 1 4 7 1013 16 19 22 25
G4 G3 G2 G1 GO Lol
. Days after immunization
Generations
2 - 0.9154 H -0~ Control (10/10) J "¢~ Control (8/8)
1207 ’ - 0.25,M LLL12 (4/9) 6- Treatment O LLL12(8/8)

LoglCs5y=2.252 nM

N

o

o
L

©
o
1

60

40

20

(| B R R R R ®-

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Log [LLL12(nM)]

Mean clinical Scores

If ] <0.0001

U T T T T 1
10 20 30 40 50 60

Days after adoptive transfer

Mean clinical scores

T I
el
O (T

O

5 10 15 20 25 30 35

Days afer immunization

Figure S2. Small molecule STAT3 inhibitor LLL.12 suppresses Th17 development. (A) Splenocytes from naive Va2.3/V8.2 TCR transgenic mice that are specific for MBP Acl-11
were cultured with IL-6 for 30’ in the presence of LLL12 (0.25 uM) or DMSO (vehicle control). pSTAT3 was determined by phospho flow cytometry. Cells were gated on CD4* cells.
Group means (n=3) were compared with unpaired Student t-test. (B-E) Splenocytes from naive Va2.3/VB8.2 TCR transgenic mice were activated with MBP Acl-11 plus TGFB1 and
IL-6 for 3 days in the presence of different concentrations of LLL12 or DMSO. (B) IL-17 in CD4 T cells was determined by intracellular flow cytometric analysis. Cells were gated on
CD4" T cells. (C) Mean percentage of IL-17"CD4 T cells of LLL12-treated groups were compared to DMSO group by one-way ANOVA (n=3). (D) IL-17 in supernatant was
determined by ELISA. Mean IL-17 of LLL12-treated groups were compared to the DMSO group with one-way ANOVA (n=4). (E) Dose response curve of LLL12 concentration and
normalized inhibition of the percentage of IL-17" CD4 T cells. (F-G) Splenocytes from naive Va2.3/VB8.2 TCR transgenic mice were labeled with CFSE and activated with MBP Acl1-
11 and IL-6 for 5 days, in the presence of different concentrations of LLL12 or DMSO. (F) CFSE was determined by flow cytometric analysis. Cells were gated on CD4* T cells. The
amount of cells per generation in (F) was summarized in (G). (H) Splenocytes from naive Va2.3/VB8.2 TCR transgenic mice were activated with MBP Acl-11 and IL-6 for 3 days in
the presence of LLL12 (0.25 uM) or DMSO. The cells were then collected, washed and injected ip into naive BIOPL recipient mice. (I-J) Naive C57BL/6 mice were immunized with
MOG 35-55. The mice were injected ip with LLL12 (10mg/kg) or vehicle control for 7 days starting either day -2-4 (I) or day 10-16 (J) after immunization. (H-J) EAE was monitored.
Disease incidence (sick mice/total mice) is indicated in parentheses. A statistically significant difference was considered to be P<0.05, as determined by Mann-Whitney U test. All error
bars denote s.e.m. * denotes p<0.05; * * denotes p<0.01; *** denotes p<0.001; **** denotes p<0.0001.
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Figure S3. Novel LLL12 prodrugs suppress IL-17 production in myelin-specific CD4 T cells. (A)
Structure of novel LLL12 prodrugs. (B-D) Splenocytes from naive Va2.3/VB8.2 TCR transgenic
mice were activated with MBP Acl-11 plus TGFp and IL-6 for 3 days in the presence of different
concentrations of LLL12, LLL12 prodrugs or vehicle control DMSO. IL-17 in CD4 T cells was
determined by intracellular staining. Cells were gated on CD4* T cells (B). IL-17 in supernatant was
analyzed by ELISA and compared with two-way ANOVA (n=4) (C). RORyt in CD4 T cells in
LLL12b and control groups was determined by intracellular staining, gating on CD4 T cells, and
compared with unpaired student T-test (D). Data represent three independent experiments.
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Figure S4. The synesthetic route of LLL12b.



Proton NMR of LLL12b.

Figure S5.
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Figure S6. Linear plots of concentration-time profiles of LLL12b in mice by IV and oral routes.
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Figure S7. Trypan blue exclusion test. Splenocytes from naive TCR transgenic
mice that are specific for MBP Ac1-11 were cultured with MBP Ac1-11 plus
different concentrations of LLL12b for 3 days. DMSO was used as a vehicle
control. Viability (the percentage of viable white cells) was calculated as by
dividing the number of viable white cells by the number of total cells (blue and
white cells) in each condition. Relative viability was calculated by normalizing
the viability of each condition to the viability of the group cultured with DMSO.
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Figure S8. LLL12b suppresses IL-6-induced STAT3 phosphorylation in human
CD4 T cells from MS patients. PBMCs from treatment-naive MS patients were
activated with ahCD?3 plus IL-6 for 30 minutes in the presence of DMSO or LLL12b
(0.25 uM). (A) pSTAT3 was determined by phospho flow cytometry. Cells were gated
on CD4" cells. (B) pSTAT3 in LLL12b and DMSO treated groups from treatment-
naive MS patients (n=6) were compared with Wilcoxon matched-pairs signed rank test
for significance (P<0.05). * denotes P<0.05.



Table S1 The area-under-curve and relative bioavailability of LLL12 in mice dosed

IV, IP and PO

LLL12
PK parameters (chJ):Zg;l;) v PO IP
5mg/kg 20mg/kg 20mg/kg
Tmax hr 0.167 0.083 0.167
Cmax nM 978 176 922
AuUCall nM*hr 373 40.7 431
AUC inf_obs nM*hr 377 NA 438
F % 100 2.73 29.1




Table S2. EAE development in B10OPL mice that were adoptively transferred with
splenocytes from Va2.3/VP 8.2 TCR transgenic mice that were activated with MBP Acl1-11

plus LLL12 or vehicle control in vitro.

Mean area  Mean day of Mean peak Mean peak
under the onset of clinical score clinical score
curve EAE mice  of EAE mice of all mice

Number Incidence of

Groups of mice EAE (%)

Control 20 19/20 (95%) 107.6+22.85 8.6+0.68 41+0.45 3.85+0.47°
LLL12 19 12/19 (63%) 52.47£4.12 9.7+0.85 3.5+0.54 2.21+£0.522

& Mean peak clinical score of all mice: Control vs LLL12b (p<0.05)



Table S3. The area-under-curve and relative bioavailability of LLL12b in mice dosed IV and PO

Parameters Intravenous Oral
2 mg/kg 8 mg/kg
2879.87 + 934.57 277.75 £ 92.96
Co/Cmax (ng /mL)
- 0.19+£0.09
Tmax (hr)
892.29 + 130.87 1356.77 + 395.87
AUC (hr*ng / mL)
3.88+0.45 7.68 +1.91
t1/2 (hr)
12.43 +2.89
Vd (L / kg)
219+ 0.27
CI (L / hr/ kg)
38.01%

F (%)
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