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Introduction

In the treatment of MS, immune reconstitution therapies are used for short,
intermittent periods to allow for treatment-free periods.?!-?

Long-term lymphocyte dynamics have been evaluated for CLARITY, CLARITY Extension,
and PREMIERE studies3, indicating immune cell repopulation after treatment with
cladribine tablets.

MAGNIFY-MS aims to determine the onset of action of cladribine tablets
(3.5 mg/kg cumulative dose over 2 years) in patients with highly active relapsing MS*.

* The action of cladribine tablets on immune cells may be key for both onset and
durability of its effect in people with MS.

fHighly active relapsing MS as defined by: one relapse in the previous year and at least 1 T1 Gd+ lesion, or 9 or more T2 lesions, while on therapy with other DMTs, or two or more relapses in the previous
year, whether on DMT treatment or not.

1. Wiendl H. Nat Rev Neurol. 2017;13:573-574. 2. Giovannoni G. Neurotherapeutics. 2017;14:874-887. 3. Comi G, et al. Mult Scler Relat Disord. 2019;29:168-174.

DMT, disease-modifying therapy; Gd+, gadolinium enhancing; MRI, magnetic resonance imaging; MS, multiple sclerosis
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* In the treatment of MS, immune reconstitution therapies are used for short,
intermittent periods to allow for treatment-free periods.?!-?

 Long-term lymphocyte dynamics have been evaluated for CLARITY, CLARITY Extension,
and PREMIERE studies3, indicating immune cell repopulation after treatment with
cladribine tablets.

OBJECTIVE

To report on peripheral immune cell subset dynamics and

immunoglobulin levels in the first 12 months of cladribine tablets
therapy.

fHighly active relapsing MS as defined by: one relapse in the previous year and at least 1 T1 Gd+ lesion, or 9 or more T2 lesions, while on therapy with other DMTs, or two or more relapses in the previous

year, whether on DMT treatment or not.
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MAGNIFY-MS is an ongoing Phase 1V, open-label, single-arm, multicenter, 2-year study.

Patients with highly active relapsing MS' received cladribine tablets, with 2 weeks active treatment
per course (Week 1 and Week 5 of each year).

fHighly active relapsing MS as defined by: one relapse in the previous year and at least 1 T1 Gd+ lesion, or 9 or more T2 lesions, while on therapy with other DMTs, or two or more relapses in the previous
year, whether on DMT treatment or not.

9HPT, 9-hole peg test; BL, baseline; CUA, combined unique active; DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; HIV, human immune deficiency virus; KFS, Kurtzke
Functional System; MRI, magnetic resonance imaging; MS, multiple sclerosis; SDMT, symbol digit modalities test; T25FW, timed 25-foot walk; TB, tuberculosis
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2-month interim analysis
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" Cladribine tablets

Core study immunophenotyping

\’ Sub-study immunophenotyping /

*Months 1 and 2 are available for TBNK and B cell panels

This sub-study of MAGNIFY-MS involved longitudinal
evaluation of peripheral blood immune cells in patients
receiving cladribine tablets.

57 patients were treated.

Absolute cell counts and % change from baseline were
assessed for adaptive immune cell subtypes and
immunoglobulins.

Immunophenotyping was completed at baseline and at
months 1%, 2%, 3, 6, and 12.

BL, baseline; Breg, B regulatory; Ig, immunoglobulin; TEMRA, terminally differentiated effector memory RA*; Treg, T regulatory



Methods

Immune cell panels in MAGNIFY-MS

T cell CD4 naiive - (CD3*, CD8", CD4*, CD45RA*, CCR7*) B cell
I CD4 central memory - (CD3*, CD8", CD4*, CD45RA", CCR7*) I
pane CD4 effector memory - (CD3*, CD8-, CD4*, CD45RA", CCR7") pane

CD8 naive - (CD3*, CD4-, CD8*, CD45RA*, CCR7*)

CD8 central memory - (CD3*, CD4-, CD8*, CD45RA", CCR7*)
CD8 effector memory - (CD3*, CD4-, CD8*, CD45RA", CCR7")
CD8 TEMRA - (CD3*, CD4-, CD8*, CD45RA*, CCR7")

Thl - (cD3*, CD8-, CD4*, CCR7-/+, CXCR3%)

Treg - (CD3*, CD8-, CD4*, CD25Pright, CD1274im/-)

Th1l7 - (CD3*, CD8-, CD4*, CD45RA-, CCR7/dm CCR6*, CD146%)
Th2 - (CD3*, CD8-, CD4*, CXCR3", CCR6")

CD19 B cells - (CD45Vright, ssClow, CD3-, CD14-, CD56-, CD19+)
CD20 B cells - (CD45Pright, ssClow, CD3-, CD14-, CD56°, CD20%)
Activated B cells - (CD45bright, SSClow, CD3-, CD14-, CD56",
CD19*, CD20*, CD69%)

Naive B cells - (CD45ight, SSClow, CD3-, CD14-, CD56-,
CD19+, CD20+, IgD+, CD27-)

Memory B cells - (CD45bright, SSClow, CD3-, CD14-, CD56",
CD19*, CD20*, CD27%)

Short-lived plasma cells - (CD45Pright, SSClow, CD3-, CD14",
CD56-, CD19dm, CD20dim CD27bright)

Breg - (CD45Pright, sSClow, CD3-, CD14-, CD56-, CD19%,
CD24bright, CD38bright)

CD38Pbright plasma cells - (CD45Yright, SSClow, CD3-, CD14-,
CD56-, CD194m, CD20-, CD38bright)

Transitional B cells - (CD45bright, SSClow, CD3-, CD14-, CD56",
CD19*, CD20%, IgDh*, CD10*, CD27-)

NK cell panel

NKp46 NK cells - (ssC'°w, CD45+, CD19-, CD3-, CD16*CD56*, CD335%)

CD16 NK cells - (ssclov, CD45*, CD19-, CD3-, CD16*CD56")

CDa1ePright CD564Im NK cells - (SscC'ow, CD45*, CD19-, CD3-, CD56%m, CD16bright)
CD16'ow CD56Pright NK cells - (SscClow, CD45*, CD19-, CD3-, CD56Pright, CD16/+)
CD16-CD5649 ™ NK cells - (Ssclow, CD45*, CD19-, CD3-, CD564¢™, CD16°)
CD16* CD56" NK cells - (SscClov, CD45*, CD19-, CD3-, CD56-, CD16%)

CD16* CD56* NK cells -

Immunoglobulins

1gG
1gM

Breg, B regulatory; NK, natural killer; TEMRA, terminally differentiated effector memory RA*; Treg, T regulatory



Results
Absolute values (10%/L) of B and T cells

= 400 = s0- !
?—’ - CD19" B cells =) -+ Short-lived plasma cells
z = 40— I I
E 300 *- CD20" B cells £ ; -+~ Regulatory B cells
. +
B I I E —+ Naive B cells E 30 CD38_ Iplasma cells
Ce 8 200+ -+ Memory B cells 8 204 l e « Transitional B cells
su btypes g 00l - Activated B cells (CD69") g |+ .,/ —
J41N ¥
g " 1‘::-* 4
-] 4] - 2 3
s o0 T § L e | ' '
BL1 2 3 6 12 BL1 2 3 6 12
Timepoint (Months) Timepoint (Months)

3 1500 = 250-
= 1500 ~ CD4" Tcells ‘S -+ CD4 effector memory T cells
- -
C D4+ T I I -g' CD4 central memory T cells g 200 —+- CD4 regulatory T cells
ce g 10004 ~e~ CD4 naive T cells 3 1504 T —- CD4 Th17 cells
o + CD4 Th1 cells ) .
subtypes g = oz Gof N
=] g f 1
§ § 0 TtH——— !
2 o g oL ot
BL1 2 [ 12
Timepoint (Months) Timepoint (Months)
< 600- = 200-
f;,_ = CDB8' Tcells o + CD8 central memory T cells
C D 8 + T Ce I I - —+ CDB8 naive T cells = 1504 B -e- CD8 effector memory T cells
=2 - 3
b 3 400 ] -+ CD8 TEMRAT cells
subtypes g | g 100
yp z 200 — 2 *l
% *\ ) % 50 T
L ., I [ 1
T s — 5 + + 1
g 3 T T 1 L} L} L} g c T T L] L} 1 T
BL1 2 3 6 12 BL1 2 3 6 12
Timepoint (Months) Timepoint (Months)

BL, baseline; Q1:Q3, quartile range; TEMRA, terminally differentiated effector memory RA*; Th, T helper



Results
Absolute values (g/L) of immunoglobulins
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Results

Absolute values (10%/L) of Natural
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Results e
Percentage change from baseline of B cell subtypes

Subtype vonth 12

CD19* B cells -77% -90%0 -80% -60% -35%

n=46 n=44 n=46 n=35 n=42

-74% -93%0 -93% -90% -87%
Memory B cells n=45 n=44 n=46 n=34 n=42
; -64% -81%0 -73% -53% -45%
Activated B cells (CD69%) o an e s s

-11% -66% -71% -51% -51%
i -28% -65% -78% -58% -51%
Short_llved plasma Ce”S n=45 n=44 n=34 n=42

Naive B cells -80% -90% -75% -43% 5%

n=45 n=44 n=46 n=34 n=42

it -61%0 -63% +28%0 +349%90 +362%0
Transitional B cells N s Ny N

Regulatory B cells -45% -16% +176%0 +171% +50%

n=45 n=44 n=46 n=34 n=42

* There is an early onset of action, with most B cell subtypes reaching nadir levels by month 2.

* Reduction in memory B cells was sustained to month 12; regulatory B cells recovered by month 3,
and then increased over baseline levels.

11



oliee shove
Percentage change from baseline of T cell subtypes

Subtype vonth 12

CcD4+ -22% -51% -549%0 -51% -40%

n=46 n=44 n=46 n=35 n=42

Results

CcDS8s+ -18% -39% -50%0 -43% -36%

n=46 n=44 n=46 n=35 n=42

CD4* Thi } ) -51% -45% -35%

n=46 n=34 n=42

CD4* Th17 - - -35% -34% _24%

n=45 n=34 n=41

CD4+ CM/EffM _ _ -56%/-35% -52%/-35% -40%/-15%

n=46 n=34 n=42

CcD8+ CM/EffM _ _ -39%/-29% -46%/-22% -29%/-16%

n=46 n=34 n=42

CD4+* naive/CD8* naive _ _ -63%/-73% -64%/-70% -53%/-58%

n=46/n=46 n=35/n=34 n=42/n=42

CD4* Treg -30% -38%0 -21%

n=46 n=34 n=42

CDS8* TEMRA -26%0 -15% -19%

n=46 n=34 n=42

* T cell subtypes show reductions at later time points.

CM, central memory; EffM, effector memory; TEMRA, terminally differentiated effector memory RA+; Th, T helper; Treg, T regulatory
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Key: Nadir value Value's ElTove
baseline level

Percentage change from baseline of NK cell subtypes

Subtype vonth 12
CD16'°w CD56Pright natural killer -7% -204 -9%
cells n=46 n=34 n=42
CD16*/CD56* natural killer -34% -40% -34% -17% -14%
cells n=46 n=44 n=46 n=35 n=42
CD16Pright CD5649™ natural Killer -40% -19% -12%
cells n=46 n=34 n=42

* No changes were seen for other NK cell subtypes.

NK, natural killer
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Conclusions

MAGNIFY-MS MRI results suggest an early onset of cladribine tablets action.
This may be mediated through a specific pattern of sustained decrease and
reconstitution of B and T cell subtypes.

The pronounced effect on B cells, especially memory B cells in the first
2 Months of cladribine tablet treatment suggests a contribution to early
efficacy onset.

Sustained depletion of memory B cells and the moderate decrease across
T cell subtypes may contribute to the long term effect of cladribine tablets.

MRI, magnetic resonance imaging; MS, multiple sclerosis
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