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mAbs, in particular the IgG4 mAb rozanolixizumab Ceutral o et o Althoggh rozanohxzumab,lllke other IgG4 Qntlbodles,
(a) can bind to FcyRs and mediate ABB (a functionally

relevant response) in vitro, these events are completely
inhibited by low levels of exogenous IgG (far lower
than would be expected even in a patient treatead

with rozanolixizumab)

Background

 FCcRn expressed on phagocytic leukocytes as well as on hon-hematopoietic cells,
prolongs the circulating half-life of IgG by facilitating its recycling from endosomes
(Figure 1). This process can preserve the half-life of pathogenic autoantibodies and
therefore targeting FCRn is of interest as a therapeutic approach in autoimmune
diseases that are driven by IgG autoantibodies, such as myasthenia gravis

e Rozanolixizumab is a humanized anti-FcRn mAb of the IgG4P sub-class, the 'P' denoting
a Ser to Pro mutation to prevent so-called Fab arm exchange. Rozanolixizumab is
currently in clinical development for the treatment of IgG autoantibody-driven diseases,
and has demonstrated clinical efficacy in patients with generalized myasthenia gravis?

* 1gG4 is a common format for therapeutic mAbs due to its intrinsic lower affinity for FcyRs
(which are present on immune cells) and because it does not engage Clq, and therefore
Inadvertently activate the complement pathway
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Moreover, there was no evidence for cytokine production
by iImmune cells exposed to rozanolixizumab under a
broad range of conditions

Overall, the data challenge the relevance and
iInterpretation of in vitro FcyR binding assays performed
In the absence of competing IgG and support the use
of |lgG4 as a suitable format for therapeutic mAbs
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— The anti-CD52 mAb, Campath was shown to induce cytokine production both in soluble
and cross-linked formats

— There was also no cytokine release using an IgG1l format of rozanolixizumab

— The same conclusions were drawn from experiments conducted under
other conditions and where other cytokines were measured
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Competitive binding of Alexa-647-labeled rozanolixizumab (A), MST-HN-Fc (B), and their respective IgG4 IgG (C) and IgG1 Fc (D) isotype controls with IVIg.
Three concentrations of each test agent were tested at 25 nM @, 5 nM W, and 1 nM A and inhibition of binding was compared in the absence of IVIg at
25nM O, 5 nM[Oand 1 nM A. The data show median fluorescence intensity (MFIl) and are the mean of n=3 experiments + SD.

(A) Surface expression of FcyRI (red; labeled with APC-conjugated anti-CD64) and FcyRIl (green; labeled with FITC-conjugated anti-CD32) on interferon (IFN)y stimulated

(2.0 ng/mL; overnight) monocyte-derived macrophages (differentiated with M-CSF [50 ng/mL] for 5 days), and treated with vehicle (PBS), rozanolixizumab or IgG4 isotype
control (1.0 ug/mL), for 4 hours. Cells were fixed and labeled with Hoechst (cyan) before image acquisition by confocal microscopy. Images are maximum intensity projections
from consecutive confocal z-stacks of representative fields of view. (B) Quantification of FcyRI and FcyRIl for macrophages as described in (A) treated with rozanolixizumab,
IgG4 control, or rozanolixizumab Fab for 4 hours. Points represent mean and error bars = SEM of normalized data from three independent experiments. (C) FcyRI expression
on macrophages as described in (A) treated with rozanolixizumab (10 ug/mL), rozanolixizumab Fab (10 ug/mL), IVIg (100 ug/mL), ET904 (IgG4 isotype control; 10ug/mL) or
MST-HN-Fc mutant (10 ug/mL). Data show mean and individual data points from triplicate cultures. (D) SDS-PAGE/Western Blotting analysis of FcyRIl in macrophages following
culture with rozanolixizumab. (E) Macrophages were cultured with the indicated concentrations of IVIg and rozanolixizumab for 72 hours followed by quantification of FcyRI
surface expression. The heat map shows the staining intensity of FcyRI.
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Figure 1 FcRn and the mechanism of action of rozanolixizumab
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Figure 2 Competitive inhibition of the binding of various Fc-containing
agents to FcyRI-expressing cells by 1VIg
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Competitive binding of Alexa-647-labeled rozanolixizumab (A), MST-HN-Fc (B), and their respective IgG4 IgG (C) and IgG1 Fc (D) isotype controls with IVIg. Three concentrations of each test
agent were tested at 25 nM @, 5nM m, and 1 nM A and inhibition of binding was compared in the absence of IVIg at 25 nM O, 5nM O, and 1 nM A. The data show median fluorescence
intensity (MFI) and are the mean of n=3 experiments + SD.



Figure 3 Rozanolixizumab specifically reduces the surface labeling of
FcyRI on human macrophages, but only in the absence of exogenous
human IgG
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(A) Surface expression of FcyRI (red; labeled with APC-conjugated anti-CD64) and FcyRII (green; labeled with FITC-conjugated anti-CD32) on interferon (IFN)y stimulated (2.0 ng/mL;
overnight) monocyte-derived macrophages (differentiated with M-CSF [50 ng/mL] for 5 days), and treated with vehicle (PBS), rozanolixizumab or IgG4 isotype control (1.0 ug/mL), for 4 hours.
Cells were fixed and labeled with Hoechst (cyan) before image acquisition by confocal microscopy. Images are maximum intensity projections from consecutive confocal z-stacks of
representative fields of view. (B) Quantification of FcyRI and FcyRII for macrophages as described in (A) treated with rozanolixizumab,IgG4 control, or rozanolixizumab Fab for 4 hours. Points
represent mean and error bars = SEM of normalized data from three independent experiments. (C) FcyRI expression on macrophages as described in (A) treated with rozanolixizumab (10
pg/mL), rozanolixizumab Fab (10 pg/mL), IVIg (100 pg/mL), ET904 (IgG4 isotype control; 10pg/mL) or MST-HN-Fc mutant (10 pg/mL). Data show mean and individual data points from
triplicate cultures. (D) SDS-PAGE/Western Blotting analysis of FcyRI in macrophages following culture with rozanolixizumab. (E) Macrophages were cultured with the indicated concentrations of
IVIg and rozanolixizumab for 72 hours followed by quantification of FcyRI surface expression. The heat map shows the staining intensity of FcyRI.



Figure 3 Rozanolixizumab specifically reduces the surface labeling of

FcyRI on human macrophages, but only in the absence of exogenous
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(A) Surface expression of FcyRI (red; labeled with APC-conjugated anti-CD64) and FcyRII (green; labeled with FITC-conjugated anti-CD32) on interferon (IFN)y stimulated (2.0 ng/mL;
overnight) monocyte-derived macrophages (differentiated with M-CSF [50 ng/mL] for 5 days), and treated with vehicle (PBS), rozanolixizumab or IgG4 isotype control (1.0 pg/mL), for 4 hours.
Cells were fixed and labeled with Hoechst (cyan) before image acquisition by confocal microscopy. Images are maximum intensity projections from consecutive confocal z-stacks of
representative fields of view. (B) Quantification of FcyRI and FcyRII for macrophages as described in (A) treated with rozanolixizumab,IgG4 control, or rozanolixizumab Fab for 4 hours. Points
represent mean and error bars = SEM of normalized data from three independent experiments. (C) FcyRI expression on macrophages as described in (A) treated with rozanolixizumab (10
pg/mL), rozanolixizumab Fab (10 pg/mL), IVIg (100 pg/mL), ET904 (IgG4 isotype control; 10pg/mL) or MST-HN-Fc mutant (10 pg/mL). Data show mean and individual data points from
triplicate cultures. (D) SDS-PAGE/Western Blotting analysis of FcyRI in macrophages following culture with rozanolixizumab. (E) Macrophages were cultured with the indicated concentrations of
IVIg and rozanolixizumab for 72 hours followed by quantification of FcyRI surface expression. The heat map shows the staining intensity of FcyRI.



Figure 3 Rozanolixizumab specifically reduces the surface labeling of
FcyRI on human macrophages, but only in the absence of exogenous
human IgG
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(A) Surface expression of FcyRI (red; labeled with APC-conjugated anti-CD64) and FcyRII (green; labeled with FITC-conjugated anti-CD32) on interferon (IFN)y stimulated (2.0 ng/mL;
overnight) monocyte-derived macrophages (differentiated with M-CSF [50 ng/mL] for 5 days), and treated with vehicle (PBS), rozanolixizumab or IgG4 isotype control (1.0 pg/mL), for 4 hours.
Cells were fixed and labeled with Hoechst (cyan) before image acquisition by confocal microscopy. Images are maximum intensity projections from consecutive confocal z-stacks of
representative fields of view. (B) Quantification of FcyRI and FcyRII for macrophages as described in (A) treated with rozanolixizumab,IgG4 control, or rozanolixizumab Fab for 4 hours. Points
represent mean and error bars = SEM of normalized data from three independent experiments. (C) FcyRI expression on macrophages as described in (A) treated with rozanolixizumab (10
pg/mL), rozanolixizumab Fab (10 pg/mL), IVIg (100 pg/mL), ET904 (IgG4 isotype control; 10pg/mL) or MST-HN-Fc mutant (10 pg/mL). Data show mean and individual data points from
triplicate cultures. (D) SDS-PAGE/Western Blotting analysis of FcyRI in macrophages following culture with rozanolixizumab. (E) Macrophages were cultured with the indicated concentrations of
IVIg and rozanolixizumab for 72 hours followed by quantification of FcyRI surface expression. The heat map shows the staining intensity of FcyRI.



Figure 4 Rozanolixizumab does not induce the release of IL-6 (a) or
TNFa (b) from whole blood/HUVEC cultures
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Human whole blood was added to confluent HUVEC cultures in the presence of soluble or cross-linked antibodies (using a cross-linking anti-human Fc antibody at 1/3 of test antibody
concentration) (» rozanolixizumab [RLZ] in IgG1 format; e rozanolixizumab [RLZ] in IgG4 format; e Campath; or e isotype control mAbs) for 24 hours at 37°C before supernatants were
harvested for subsequent cytokine quantification. Each dot is the mean of 2 determinations from one of two separate donors.



Summary and conclusions

Although rozanolixizumab, like other IgG4 antibodies,
can bind to FcyRs and mediate ABB (a functionally
relevant response) in vitro, these events are completely
iInhibited by low levels of exogenous IgG (far lower
than would be expected even in a patient treated

with rozanolixizumab)

Moreover, there was no evidence for cytokine production
by iImmune cells exposed to rozanolixizumab under a
broad range of conditions

Overall, the data challenge the relevance and
Interpretation of in vitro FcyR binding assays performed
In the absence of competing IgG and support the use
of IgG4 as a suitable format for therapeutic mAbs
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