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Novel small molecular STAT3
inhibitor for Multiple Sclerosis(MS)

Perivascular Inflammation

Main symptoms of
Multiple Sclerosis

Visual
» Nystagumus
tic neut

» Optic neuritis

Central

» Cognitive impairment
» Unstable mood

Throat 2
» Dysphagia

» Diplopia

Mouth
» Difficulty swallowing food
» Sudden slurring

» or stuttering in speech

e
Digestive
System
»Sudden change

MS is an immune-mediated chronic central nervous system disease characterized by neuroinflammation,
demyelination and neuronal degeneration. The immune cells, which are shown in this picture as the blue cells,
enter the white matter of brain and spinal cord to attack the myelin sheath wrapping our nerves. As a result, in
MS patients, the nerves were exposed and damaged, which leads to the disruption of nerve signals, causing
unpredictable symptoms ranging from tingling, numbness to blindness and paralysis.
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PROBLEM STATEMENT

MS patients
Healthy Individuals e i - colle Impaired  STAT3  Excessive
Regulatory cells attacking regulatory effector
inhibiti responses responses
Inhibiting myelin sheath P l P
effector cells of nerves

A

Two major populations of lymphocytes:
» Effector Cells: attack nerves, represented by red cells here
» Regulatory Cells: inhibit effector cells, represented by green cells

Healthy individuals: balance between these two populations, so effector cells can’t attack our nerves and develop MS
MS patients: balanced skewed toward excessive effector response causes damage to nerves

In MS patients, signaling molecule STAT3 in at a higher level than HCs. | previously demonstrated that cytokine IL-6 and
signal molecule STAT3 skews this balance toward effector response.
We have decided to develop STAT3 inhibitor to restore this balance for MS therapy.
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T E C H N 0 L 0 G Y S O L U T I O N Lymphocytes from MS patients

Novel small molecule

STAT3 inhibitor . 6 p<0.00?_1 3 Piooom ;-:O\OQO p <0.0001
LLL12B ;g‘ .5 —— :§> 2 — gzlz \
Improves & 30 = E .
Effector:regulator 215 = gr;a 5o
balance O DMso LiLize O bMso LiLizb DMSO  LLL12b

O OCONMe, i
O:S 0
0" NH, ‘ :

LLL-12B

We also treat the immune cells from MS patients to see if LLL12b can restore effector/regulator
balance. The answer is yes; we show that LLL12b increases regulatory cells and suppresses
effector cells.
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TECHNOLOGY SOLUTION

Novel small molecule STAT3
inhibitor LLL12B suppresses
disease progression
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We developed a novel, small molecule
inhibitor of STAT3, called LLL12b, We
show that LLL12b significantly
suppresses the disease progression in
three murine MS model.
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OPPORTUNITY/MARKET

Northeast
377.4 per 100,000
(95% Cl: 375.2-379.7)
West Midwest FMratio=28
272.7 per 100,000 353.1 per 100,000
(95% aﬁfn.om.:s (95% CI: 351.1-355.2)
* Prevalence around 300 per R

100,000 in U.S. oy .

(95% CI: 271.2:2739)

* Onset: 20-40 year old i
» Usually have a normal life span

» 30-40 years on disease-modifying therapies
(DMTs)
* Cost to treat is extremely high: Ranked eighth by

drug InVOICG In US The Expanded Disability Status Scale (EDSS) measures changes in MS disability over time. Total MS costs rise
° $1 9 bllllon In drug Spendlng, MS |S ranked 8th by significantly as a patient’s disability level progresses.
. . . . No disability Death by MS
drug invoice spending among top therapeutic
classes $30,000 $50,000
* MS is more common among people in Europe, |
U.S., Canada, New Zealand, and sections of
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Mild to moderate Walking assistance Confined to wheelchair or bed/dhair,
« L mm m I A d th '
eSS CO On a Ong peop e In Sla an e disability Is required ordie from MS complications
.
tro I CS Sources: Expanded Disabllity Status Scale: Multiple Sclerosis Trust. At: https:www.mstrust.org.uk/a-zexp disabllity-stat le-edss
Costs: American Journal of Maﬂ@ed Care. Economic Burden of Mulllple Sclerosls and the Role of Managed Care Organlzntlons In Munlp|e Sclerosk Managemen[ MZ‘ 2016
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DEVELOPMENT STAGE/NEXT STEPS

* IND enabling
 Clinical trials
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