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Supplementary Figure 1 | The history of scientific progress in the field of FcRn in the context of selected events in antibody
discovery

Major events in the history of antibodies (yellow) and FcRn (beige), with major clinical milestones (blue) listed. The early studies on
FcRn-mediated biology are contemporaneous to the original identification of antibodies, since only a year later, in 1891, the
observation that ricin or abrin exposed mothers transferred protection from lethal administration of these toxins to their offspring via
milk were published. The veritable advance in the FcRn-field was made by F.W.R. Brambell, who not only continued to investigate
materno-fetal immunity, but also illustrated the extended persistence of y globulins in the circulation, and showed that these two
phenomena required the Fc portion of the Ab. During the next 30 years FcRn was specifically identified, cloned, and structurally
described, which allowed in the 1990s and onwards to characterize the pH-dependent FcRn-IgG interactions both on a molecular,
cellular, and functional level in animal models and in humans. Later it was discovered that FcRn can also engage albumin, and more
recently was identified as Echovirus-B uncoating receptor. FCRn = neonatal Fc receptor, IgG = immunoglobulin G, beta-2
microglobulin = $2m, KO = knockout, Fc = fragment crystallizable, MHC = major histocompatibility complex, FDA = Food and Drug
Administration (USA).



1995 B2m*° pups cannot — 1995 Expression of FcRn
passively acquire IgG*® outside of neonatal window?*

From 1997 IgG Fc region modifications to influence FcRn
engagement and enhance half-life of therapeutics®®®

1890 Emil von Behring and
Shibasabura Kitasato: Serum derived
anti-toxins, or antibodies, confer

1891 Paul Ehrlich: Evidence for maternal —— immunity to diphtheria and tetanus®

transfer of anti-toxin immunity to the offspring ——

via milk? "~ 1892 First use of anti-toxin purified
from sheep and horses to treat

1904 Julius Donath and Karl Landsteiner: diphtheria in humans®

Paroxysmal cold hemoglobinuria is due to the ——
presence of autoantibodies against self-
erythrocytes*

1938 Arne Tiselius and Elvin A. Kabat: Serum
proteins separate into four major fractions: —
albumin, a, B and Y globulins. y globulin

fraction contains the highest amount of
immunoglobulins®

1946-66 FW. Rogers Brambell: Fc fragment of 1952 Ogden B"{‘°"= Y _QIObU!'"
y globulins is essential for the transfer of treatment of patient v;nth X-linked
antibodies from mothers to offspring and is agammaglobulinemia
responsible for their circulatory persistence in
adults® 1966 Arthur Berken and Baruj
‘ Benacerraf: Fc fragment of y globulins

is the binding site for macrophages®

1970-76 Richard Rodewald: y globulin
transfer in neonatal rat proximal intestine is

gyl il Bl il e 1983-1989 Neil Simister and Keith

Mostov: FcRn heterodimer consisting
of p14 light (B2m) and p51 heavy
(MHC class | paralogue) chains is
purified and cloned'***

1986 FDA approves muromonab-CD3
(Orthoclone OKT3) for the treatment of acute
transplant rejections™

1990s Sally E. Ward and others: Biochemical
elucidation of FcRn binding to IgG***

1996 B2m*° mice have short
circulating 1gG half-life***

2001 FcRn expressed by myeloid cells*
From 2003 Characterization of ~—

FcRn active immune functions
and response to IgG- immune
complexes (antigen presentation
and cross-presentation)*’+*

From 2005 Development of FcRn-blockers for
lowering of 1gG levels*™*!

1994 Cloning of human __ 1994 Pam Bjorkman: Crystal structure
FcRn from placenta® of rat FcRn and FcRn:IgG-Fc?#®

1998 FDA approves first Fc fusion protein drug
Etanercept TNFR fused to the Fc of human IgG1

2003 Derry Roopenian: Fegrt*©
mice: FcRn controls perinatal IgG
transport, IgG homeostasis and
fate of IgG-Fc coupled drugs**

|

2006 Familial hypercatabolic — From 2006 Structural and
hypoproteinemia is caused by  functional characterization
FcRn deficiency due to f2m of FcRn interaction with
mutation®* albumin®**

2003 Clark Anderson: FcRn binds
albumin and is responsible for its
persistence and high levels in the
circulation®

2019 Identification of FcRn as an
Enterovirus B receptor®*

2021 FDA approves first FcRn-
antagonist Efgartigimod for the
treatment of myasthenia gravis




Supplementary Figure 2 | Tissue expression and physiologic function of FcRn

FcRn expression has been observed, using various types of methods to detect mRNA or protein expression, within most organs of
the body (black font), however its precise in situ functions (dark purple font) are not necessarily evident. In general, organ-specific
epithelial, endothelial, and immune cells, such as macrophages, express FcRn within these tissues. The recognized tissue-specific
FcRn roles within each organ are mentioned, including the central nervous system, eyes, lungs and nasal epithelium, kidney and
bladder, liver, intestines and stomach, endocrine organs, genital tract, skin, hematopoietic compartments and muscles. FcRn =
neonatal Fc receptor, IgG-IC = immunoglobulin G immune complex.



Central Nervous System
- Throughout the brain and spinal
cord, including epithelial cells of
the choroid plexus, brain
microvasculature endothelial cells,
oligodendrocyte precursor cells,

microglia®®”!
- Maytransport IgGs out of the
brain and into the circulation,
which may protect against
neuroinfimmation in response to
infections’27?

Liver
- Hepatocytes, liver sinusoidal
epithelial, endothelial, hepatic
stellate, and Kupffer cells2*'747
- Major site of IgG recycling and
clearance of IgG-ICs (Kupffer and
endothelial cells)’*”®
- Vectorial delivery of albumin into
circulation®'4°

vagina: endometrial ciliated,
glandular and luminal epithelial,

- Testes and penis: epithelial,
endothelial, leydig, sertoli,

IgGs; into fluid of testes and
into uterine/vaginal secretions
for immunosurveillance and to

-Breast: mammary gland

Genital tract
Uterine endometrium and

stromal cells,
macrophages’'#'#?

epithelial, endothelial,

fibroblasts, adipocytes,
macrophages”'#38¢

peritubular cells,
macrophages”'®'
Bidirectional transport of

Skin

- Epithelial, endothelial,

melanocytes,
keratinocytes,

fibroblasts, Langerhans

cells,

s
macrophages’'758647
- Function unknown

limit infectiong®'828%

Muscle

- Skeletal, smooth and heart
muscles, within myocytes,
fibroblasts, endothelial, and
myeloid cells (mostly
macrophages)’"’®
- Function unknown

Eyes
- Epithelial, endothealil, glial,
retina, iris, cornea, photoreceptor
cells, underlying
macrophages”'#&9!
- Transport of IgG between the
retina and blood (retinal epithelial

and endothelial cells) to protect
against infection®®2

Lung and nasal epithelium
- Cilliated epithelium, endothelium,
underlying myeloid cells”'939°
- Transcyosis of IgGs into lung
secretions and IgG-ICs back
across the epithelium to protect
against infection?%

Kidney and bladder
- Kidney proximal tubular cells,
endothelial cells, podocytes,
macrophages’!7596%7
- Bladder epithelail cells”" %
- Podocyte FcRn clears IgGs
from the glomerular basement
membrane (GBM), preventing the

potentially pathogenic
accumulation of 1gGs?697%°
- Delivery of IgGs into urinary
tract®s%
- Reabsorption of albumin®®

Intestines and stomach
- Epithelial (enterocytes, patheth, goblet cells),
endothelial, myeloid and B cells
(intestine)n37.71.7t7$|m
- Gastric mucus-secreting cells, fibroblasts,
macrophages (stomach)”'"!
- Mediates bidirectional transport of IgGs and

1gG-ICs across the epithelium and into the
|umen37_3|.|ol.l 02

Endocrine
- Thyroid, parathyroid, adrenal
gland, pituitary gland, pancreas,
testis, ovaries”'®
- Endothelial, epithelail cells,
immune cells'
- Function unknown

Hematopoeitic
-Nearly all immune cells, including
platelets (except NK and T cells),
highest expression in myeloid
cells (within blood, lymphatic
organs, tissues)337'7475%%8
- Recycles IgGs in macrophages
(major cell type responsible)’*'%

- Promotes presentation and
cross-presentation of antigen
complexed with IgGs in dendritic

ce"snnn,sum
-Enhances IgG-IC mediated
cytokine and tissue factor
production in myeloid cells*%4398.105
- Induces phagocytosis of IgG
opsonized bacteria in neutrophils®
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Supplementary Table 1 | First in human studies with FcRn antagonists

7 AUC .
Compound ) Clinical trial ) Dose mglkg | Max% |\ (days Crmax (ppel ti TEAE
(Brand name) Aliases Type Ko (nM) identifier Regimen | Route (Subjects 19C1e ost injection) (ng/ml) A (hours) (Most common)
enrolled) reduced P ] g (hour*ug/ml)
0(7)
" 1(6) 145 11.11 55.21
UCBT66 pH7.4= v 4(6) 334 ~7-10 89.33 2213
» 19Ga ~0.034 7 (6) 476 154.5 5753 Mild-moderate
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I|\g/|cz;é2F$ e 10 (4) 49.1 1901 ~6-21 209 6818 gs1 | (Hea v?/(é Ce ’Co'u:t;e” a
Eeartiimod o p320' . 25 (4) 54.3 1661 436 12826 89.7
A Abdeg ' NCT03457649 iv. 50 (4) 58.3 901 1175 23435 91.3
alpha® (Vyvgart) T256E pH6 =
0% (2) 8.32 19"
H433K 14.2
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MAD 07 (4) 8.32961 | After last dose
(Headache)
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1830 po o7 10 (6) 248 299.330 | 3283.820283 | 5.297
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0.0287 60 () 80 1320 115288" 33.7 (Headache)
07d (4)
MAD® 157 (6) -85 o
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HL161, 0(6) 554
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1401, L235A PHE =~ ~1 (Influenza like illness)
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1 W02014019727A1; 2 WO2015167293A1 for HL161A; SAD = single ascending dose; MAD = multiple ascending doses; 4d = dosed every 4 days on 6 occasions; 7d = dosed every 7 days on 4 occasions; WBC =
white blood cells; xx = not all subjects received the 4 doses; TEAE = treatment-emergent adverse events; AUC = area under curve; i.v. = intravenous; s.c. = subcutaneous; # = discontinued. $ = approved by FDA
and PMDA for the treatment of generalized MG. Antidrug antibodies were low and of transient nature or absent across these studies.




Supplemental References:

1 Behring & Kitasato. [On the development of immunity to diphtheria and tetanus in animals]. Dtsch Med Wochenschr 90, 2183 (1965).

2 Ehrlich, P. Ueber Immunitét durch Vererbung und Saugung. Zeitschrift fuer Hygiene und Infektionskrankheiten, medizinische
Mikrobiologie, Immunologie und Virologie 12, 183-203 (1892).

3 Winau, F. & Winau, R. Emil von Behring and serum therapy. Microbes Infect 4, 185-188, doi:10.1016/s1286-4579(01)01526-x (2002).
4 Donath, J. & Landsteiner, K. Uber paroxysmal haemoglobinurie. Munch Med Wochenschr. 51, 1590-1593 (1904).

5 Tiselius, A. & Kabat, E. A. Electrophoresis of Immune Serum. Science 87, 416-417, doi:10.1126/science.87.2262.416-a (1938).

6 Brambell, F. W. The transmission of immunity from mother to young and the catabolism of immunoglobulins. Lancet 2, 1087-1093 (1966).
7 Bruton, O. C. Agammaglobulinemia. Pediatrics 9, 722-728 (1952).

8 Berken, A. & Benacerraf, B. Properties of antibodies cytophilic for macrophages. The Journal of experimental medicine 123, 119-144,
doi:10.1084/jem.123.1.119 (1966).

9 Rodewald, R. Selective antibody transport in the proximal small intestine of the neonatal rat. The Journal of cell biology 45, 635-640
(1970).

10 Rodewald, R. pH-dependent binding of immunoglobulins to intestinal cells of the neonatal rat. The Journal of cell biology 71, 666-669
(1976).

11 Rodewald, R. Intestinal transport of antibodies in the newborn rat. The Journal of cell biology 58, 189-211 (1973).

12 Simister, N. E. & Rees, A. R. Isolation and characterization of an Fc receptor from neonatal rat small intestine. European journal of
immunology 15, 733-738, doi:10.1002/¢ji.1830150718 (1985).

13 Simister, N. E. & Mostov, K. E. An Fc receptor structurally related to MHC class I antigens. Nature 337, 184-187, doi:10.1038/337184a0
(1989).

14 Winter, G. & Milstein, C. Man-made antibodies. Nature 349, 293-299, doi:10.1038/349293a0 (1991).

15 Kim, J. K., Tsen, M. F., Ghetie, V. & Ward, E. S. Identifying amino acid residues that influence plasma clearance of murine IgG1
fragments by site-directed mutagenesis. European journal of immunology 24, 542-548, doi:10.1002/eji.1830240308 (1994).

16 Kim, J. K., Tsen, M. F., Ghetie, V. & Ward, E. S. Catabolism of the murine I[gG1 molecule: evidence that both CH2-CH3 domain
interfaces are required for persistence of IgG1 in the circulation of mice. Scandinavian journal of immunology 40, 457-465 (1994).

17 Kim, J. K., Tsen, M. F., Ghetie, V. & Ward, E. S. Localization of the site of the murine IgG1 molecule that is involved in binding to the
murine intestinal Fc receptor. European journal of immunology 24, 2429-2434 (1994).

18 Medesan, C., Radu, C., Kim, J. K., Ghetie, V. & Ward, E. S. Localization of the site of the [gG molecule that regulates maternofetal
transmission in mice. European journal of immunology 26, 2533-2536, doi:10.1002/¢ji.1830261038 (1996).

19 Popov, S. et al. The stoichiometry and affinity of the interaction of murine Fc fragments with the MHC class I-related receptor, FcRn.
Molecular immunology 33, 521-530, doi:10.1016/0161- 5890(96)00004-1 (1996).

20 Medesan, C., Matesoi, D., Radu, C., Ghetie, V. & Ward, E. S. Delineation of the amino acid residues involved in transcytosis and
catabolism of mouse IgG1. Journal of immunology 158, 2211-2217 (1997).

21 Medesan, C. et al. Comparative studies of rat IgG to further delineate the Fc:FcRn interaction site. European journal of immunology 28,
2092-2100 (1998).

22 Vaughn, D. E. ef al. Identification of critical IgG binding epitopes on the neonatal Fc receptor. Journal of molecular biology 274, 597-607,
doi:10.1006/jmbi.1997.1388 (1997).



23 Huber, A. H., Kelley, R. F., Gastinel, L. N. & Bjorkman, P. J. Crystallization and stoichiometry of binding of a complex between a rat
intestinal Fc receptor and Fc. Journal of molecular biology 230, 1077-1083 (1993).

24 Raghavan, M., Chen, M. Y., Gastinel, L. N. & Bjorkman, P. J. Investigation of the interaction between the class I MHC-related Fc receptor
and its immunoglobulin G ligand. Immunity (1994).

25 Raghavan, M., Bonagura, V. R., Morrison, S. L. & Bjorkman, P. J. Analysis of the pH dependence of the neonatal Fc
receptor/immunoglobulin G interaction using antibody and receptor variants. Biochemistry 34, 14649-14657 (1995).

26 Story, C. M., Mikulska, J. E. & Simister, N. E. A major histocompatibility complex class I-like Fc receptor cloned from human placenta:
possible role in transfer of immunoglobulin G from mother to fetus. The Journal of experimental medicine 180, 2377-2381 (1994).

27 Burmeister, W., Gastinel, L., Simister, N., Blum, M. & Bjorkman, P. Crystal structure at 2.2 A resolution of the MHC-related neonatal Fc
receptor. Nature 372, 336-343, doi:10.1038/372336a0 (1994).

28 Burmeister, W., Huber, A. & Bjorkman, P. Crystal structure of the complex of rat neonatal Fc receptor with Fc. Nature 372, 379-383,
doi:10.1038/372379a0 (1994).

29 Blumberg, R. S., Koss, T. & Story, C. M. A major histocompatibility complex class I-related Fc receptor for IgG on rat hepatocytes. The
Journal of clinical investigation (1995).

30 Israel, E. J., Patel, V. K., Taylor, S. F., Marshak-Rothstein, A. & Simister, N. E. Requirement for a beta 2-microglobulin-associated Fc
receptor for acquisition of maternal IgG by fetal and neonatal mice. Journal of immunology 154, 6246-6251 (1995).

31 Ghetie, V. et al. Abnormally short serum half-lives of IgG in beta 2-microglobulin-deficient mice. European journal of immunology 26,
690-696, doi:10.1002/eji.1830260327 (1996).

32 Israel, E. J., Wilsker, D. F., Hayes, K. C., Schoenfeld, D. & Simister, N. E. Increased clearance of IgG in mice that lack beta 2-
microglobulin: possible protective role of FcRn. Immunology 89, 573-578 (1996).

33 Zhu, X. et al. MHC class I-related neonatal Fc receptor for IgG is functionally expressed in monocytes, intestinal macrophages, and
dendritic cells. Journal of immunology 166, 3266-3276, doi:10.4049/jimmunol.166.5.3266 (2001).

34 Wani, M. A. et al. Familial hypercatabolic hypoproteinemia caused by deficiency of the neonatal Fc receptor, FcRn, due to a mutant beta2-
microglobulin gene. Proceedings of the National Academy of Sciences of the United States of America 103, 5084-5089,
doi:10.1073/pnas.0600548103 (2006).

35 Roopenian, D. C. ef al. The MHC class I-like IgG receptor controls perinatal IgG transport, IgG homeostasis, and fate of IgG-Fc-coupled
drugs. Journal of immunology 170, 3528-3533, doi:10.4049/jimmunol.170.7.3528 (2003).

36 Chaudhury, C. ef al. The major histocompatibility complex-related Fc receptor for IgG (FcRn) binds albumin and prolongs its lifespan.
The Journal of experimental medicine 197, 315-322 (2003).

37 Yoshida, M. et al. Human neonatal Fc receptor mediates transport of IgG into luminal secretions for delivery of antigens to mucosal
dendritic cells. Immunity 20, 769-783 (2004).

38 Yoshida, M. et al. Neonatal Fc receptor for IgG regulates mucosal immune responses to luminal bacteria. The Journal of clinical
investigation 116, 2142-2151, doi:10.1172/JCI27821 (2006).

39 Vidarsson, G. et al. FcRn: an IgG receptor on phagocytes with a novel role in phagocytosis. Blood 108, 3573-3579, doi:10.1182/blood-
2006-05-024539 (2006).

40 Qiao, S. W. et al. Dependence of antibody-mediated presentation of antigen on FcRn. Proceedings of the National Academy of Sciences of
the United States of America 105, 9337- 9342, doi:10.1073/pnas.0801717105 (2008).



41 Baker, K. et al. Neonatal Fc receptor for IgG (FcRn) regulates cross-presentation of I[gG immune complexes by CD8-CD11b+ dendritic
cells. Proceedings of the National Academy of Sciences of the United States of America 108, 9927-9932, doi:10.1073/pnas.1019037108
(2011).

42 Baker, K. et al. Neonatal Fc receptor expression in dendritic cells mediates protective immunity against colorectal cancer. Immunity 39,
1095-1107, doi:10.1016/j.immuni.2013.11.003 (2013).

43 Hubbard, J. J. et al. FcRn is a CD32a coreceptor that determines susceptibility to IgG immune complex-driven autoimmunity. 7he Journal
of experimental medicine 217, doi:10.1084/jem.20200359 (2020).

44 Chaudhury, C., Brooks, C. L., Carter, D. C., Robinson, J. M. & Anderson, C. L. Albumin binding to FcRn: distinct from the FcRn-1gG
interaction. Biochemistry 45, 4983-4990, doi:10.1021/bi052628y (2006).

45 Andersen, J. T., Dee Qian, J. & Sandlie, I. The conserved histidine 166 residue of the human neonatal Fc receptor heavy chain is critical
for the pH-dependent binding to albumin. European journal of immunology 36, 3044-3051, doi:10.1002/¢ji.200636556 (2006).

46 Andersen, J. T., Daba, M. B. & Sandlie, I. FcRn binding properties of an abnormal truncated analbuminemic albumin variant. Clin
Biochem 43, 367-372 (2009).

47 Andersen, J. T., Daba, M. B., Berntzen, G., Michaelsen, T. E. & Sandlie, I. Cross-species binding analyses of mouse and human neonatal
Fc receptor show dramatic differences in immunoglobulin G and albumin binding. The Journal of biological chemistry 285, 4826-4836,
doi:10.1074/jbc.M109.081828 (2010).

48 Andersen, J. T. et al. Structure-based mutagenesis reveals the albumin-binding site of the neonatal Fc receptor. Nature communications 3,
610, doi:10.1038/ncomms1607 (2012).

49 Sand, K. M. et al. Interaction with both domain I and III of albumin is required for optimal pH dependent binding to the neonatal Fc
Receptor (FcRn). The Journal of biological chemistry (2014).

50 Sand, K. M. et al. Dissection of the neonatal Fc receptor (FcRn)-albumin interface using mutagenesis and anti-FcRn albumin-blocking
antibodies. The Journal of biological chemistry 289, 17228-17239, doi:10.1074/jbc.M113.522565 (2014).

51 Pyzik, M. et al. Hepatic FcRn regulates albumin homeostasis and susceptibility to liver injury. Proceedings of the National Academy of
Sciences of the United States of America, doi:10.1073/pnas. 1618291114 (2017).

52 Nilsen, J. et al. Human and mouse albumin bind their respective neonatal Fc receptors differently. Sci Rep 8, 14648, d0i:10.1038/s41598-
018-32817-0 (2018).

53 Schmidt, M. M. et al. Crystal structure of an HSA/FcRn complex reveals recycling by competitive mimicry of HSA ligands at a pH-
dependent hydrophobic interface. Structure 21, 1966-1978, doi:10.1016/j.str.2013.08.022 (2013).

54 Oganesyan, V. et al. Structural insights into neonatal Fc receptor-based recycling mechanisms. The Journal of biological chemistry 289,
7812-7824, doi:10.1074/jbc.M113.537563 (2014).

55 Sarav, M. et al. Renal FcRn reclaims albumin but facilitates elimination of IgG. Journal of the American Society of Nephrology : JASN 20,
1941-1952, doi:10.1681/ASN.2008090976 (2009).

56 Vaccaro, C., Zhou, J., Ober, R. J. & Ward, E. S. Engineering the Fc region of immunoglobulin G to modulate in vivo antibody levels.
Nature biotechnology 23, 1283-1288, do0i:10.1038/nbt1143 (2005).

57 Getman, K. E. & Balthasar, J. P. Pharmacokinetic effects of 4C9, an anti-FcRn antibody, in rats: implications for the use of FcRn
inhibitors for the treatment of humoral autoimmune and alloimmune conditions. Journal of pharmaceutical sciences 94, 718-729 (2005).

58 Liu, L. et al. Amelioration of experimental autoimmune myasthenia gravis in rats by neonatal FcR blockade. Journal of immunology 178,
5390-5398 (2007).



59 Mezo, A. R. et al. Reduction of IgG in nonhuman primates by a peptide antagonist of the neonatal Fc receptor FcRn. Proceedings of the
National Academy of Sciences of the United States of America 105, 2337-2342, doi:10.1073/pnas.0708960105 (2008).

60 Christianson, G. J. et al. Monoclonal antibodies directed against human FcRn and their applications. mAbs 4, 208-216,
doi:10.4161/mabs.4.2.19397 (2012).

61 Nixon, A. E. et al. Fully human monoclonal antibody inhibitors of the neonatal fc receptor reduce circulating IgG in non-human primates.
Frontiers in immunology 6, 176, doi:10.3389/fimmu.2015.00176 (2015).

62 Morosky, S. et al. The neonatal Fc receptor is a pan-echovirus receptor. Proceedings of the National Academy of Sciences of the United
States of America 116, 3758-3763, doi:10.1073/pnas.1817341116 (2019).

63 Zhao, X. et al. Human Neonatal Fc Receptor Is the Cellular Uncoating Receptor for Enterovirus B. Cell, doi:10.1016/j.cell.2019.04.035
(2019).

64 Ghetie, V. et al. Increasing the serum persistence of an IgG fragment by random mutagenesis. Nature biotechnology 15, 637-640,
doi:10.1038/nbt0797-637 (1997).

65 Dall' Acqua, W. F. et al. Increasing the affinity of a human IgG1 for the neonatal Fc receptor: biological consequences. Journal of
immunology 169, 5171-5180 (2002).

66 Hinton, P. R. ef al. Engineered human IgG antibodies with longer serum half-lives in primates. The Journal of biological chemistry 279,
6213-6216 (2004).

67 Zalevsky, J. et al. Enhanced antibody half-life improves in vivo activity. Nature biotechnology 28, 157-159, doi:10.1038/nbt.1601 (2010).
68 Shields, R. L. et al. High resolution mapping of the binding site on human IgG1 for Fc gamma RI, Fc gamma RII, Fc gamma RIII, and
FcRn and design of IgG1 variants with improved binding to the Fc gamma R. The Journal of biological chemistry 276, 6591-6604,
doi:10.1074/jbc.M009483200 (2001).

69 Schlachetzki, F., Zhu, C. & Pardridge, W. M. Expression of the neonatal Fc receptor (FcRn) at the blood-brain barrier. J Neurochem 81,
203-206, doi:10.1046/j.1471-4159.2002.00840.x (2002).

70 Fan, Y. Y. et al. Tissue expression profile of human neonatal Fc receptor (FcRn) in Tg32 transgenic mice. MAbs 8, 848-853,
doi:10.1080/19420862.2016.1178436 (2016).

71 Karlsson, M. et al. A single-cell type transcriptomics map of human tissues. Sci Adv 7, doi:10.1126/sciadv.abh2169 (2021).

72 Cooper, P. R. et al. Efflux of monoclonal antibodies from rat brain by neonatal Fc receptor, FcRn. Brain Res 1534, 13-21,
doi:10.1016/j.brainres.2013.08.035 (2013).

73 Deane, R. et al. IgG-assisted age-dependent clearance of Alzheimer's amyloid beta peptide by the blood-brain barrier neonatal Fc receptor.
J Neurosci 25, 11495-11503, doi:10.1523/INEUROSCI.3697-05.2005 (2005).

74 Latvala, S., Jacobsen, B., Otteneder, M. B., Herrmann, A. & Kronenberg, S. Distribution of FcRn Across Species and Tissues. J
Histochem Cytochem 65, 321-333, doi:10.1369/0022155417705095 (2017).

75 Akilesh, S., Christianson, G. J., Roopenian, D. C. & Shaw, A. S. Neonatal FcR expression in bone marrow-derived cells functions to
protect serum IgG from catabolism. J Immunol 179, 4580-4588, doi:10.4049/jimmunol.179.7.4580 (2007).

76 Yip, V. et al. Quantitative cumulative biodistribution of antibodies in mice: effect of modulating binding affinity to the neonatal Fc
receptor. MAbs 6, 689-696, doi:10.4161/mabs.28254 (2014).

77 Chen, N. et al. The effect of the neonatal Fc receptor on human IgG biodistribution in mice. MAbs 6, 502-508, doi:10.4161/mabs.27765
(2014).



78 Eigenmann, M. J., Fronton, L., Grimm, H. P., Otteneder, M. B. & Krippendorff, B. F. Quantification of IgG monoclonal antibody
clearance in tissues. MAbs 9, 1007-1015, doi:10.1080/19420862.2017.1337619 (2017).

79 Skogh, T., Blomhoff, R., Eskild, W. & Berg, T. Hepatic uptake of circulating IgG immune complexes. Immunology 55, 585-594 (1985).
80 Kim, J. et al. Albumin turnover: FcRn-mediated recycling saves as much albumin from degradation as the liver produces. A4m J Physiol
Gastrointest Liver Physiol 290, G352-360, doi:10.1152/ajpgi.00286.2005 (2006).

81 Gupta, S. et al. The Neonatal Fc receptor (FcRn) enhances human immunodeficiency virus type 1 (HIV-1) transcytosis across epithelial
cells. PLoS Pathog 9, €1003776, doi:10.1371/journal.ppat.1003776 (2013).

82 Li, Z. et al. Transfer of IgG in the female genital tract by MHC class I-related neonatal Fc receptor (FcRn) confers protective immunity to
vaginal infection. Proc Natl Acad Sci U S A 108, 4388-4393, doi:10.1073/pnas.1012861108 (2011).

83 Cianga, P., Cianga, C., Cozma, L., Ward, E. S. & Carasevici, E. The MHC class I related Fc receptor, FcRn, is expressed in the epithelial
cells of the human mammary gland. Hum Immunol 64, 1152-1159, doi:10.1016/j.humimm.2003.08.025 (2003).

84 Cianga, P., Medesan, C., Richardson, J. A., Ghetie, V. & Ward, E. S. Identification and function of neonatal Fc receptor in mammary
gland of lactating mice. Eur J Immunol 29, 2515-2523, doi:10.1002/(SICI)1521-4141(199908)29:08<2515::AID-IMMU2515>3.0.CO;2-D
(1999).

85 Knee, R. A., Hickey, D. K., Beagley, K. W. & Jones, R. C. Transport of IgG across the blood- luminal barrier of the male reproductive
tract of the rat and the effect of estradiol administration on reabsorption of fluid and IgG by the epididymal ducts. Biol Reprod 73, 688-694,
doi:10.1095/biolreprod.105.041079 (2005).

86 Cianga, P., Cianga, C., Plamadeala, P., Branisteanu, D. & Carasevici, E. The neonatal Fc receptor (FcRn) expression in the human skin.
Virchows Arch 451, 859-860, doi:10.1007/s00428-007- 0467-7 (2007).

87 Cauza, K. et al. Expression of FcRn, the MHC class I-related receptor for IgG, in human keratinocytes. J Invest Dermatol 124, 132-139,
doi:10.1111/5.0022-202X.2004.23542.x (2005).

88 Powner, M. B., McKenzie, J. A., Christianson, G. J., Roopenian, D. C. & Fruttiger, M. Expression of neonatal Fc receptor in the eye.
Invest Ophthalmol Vis Sci 55, 1607-1615, doi:10.1167/iovs.13-12574 (2014).

89 Kim, H., Robinson, S. B. & Csaky, K. G. FcRn receptor-mediated pharmacokinetics of therapeutic IgG in the eye. Mol Vis 15, 2803-2812
(2009).

90 van Bilsen, K. et al. The neonatal Fc receptor is expressed by human retinal pigment epithelial cells and is downregulated by tumour
necrosis factor-alpha. Br J Ophthalmol 95, 864-868, doi:10.1136/bjo.2010.187930 (2011).

91 Kim, H. et al. Mapping of the neonatal Fc receptor in the rodent eye. Invest Ophthalmol Vis Sci 49, 2025-2029, doi:10.1167/iovs.07-0871
(2008).

92 Deissler, H. L., Lang, G. K. & Lang, G. E. Neonatal Fc receptor FcRn is involved in intracellular transport of the Fc fusion protein
aflibercept and its transition through retinal endothelial cells. Exp Eye Res 154, 39-46, doi:10.1016/j.exer.2016.11.007 (2017).

93 Heidl, S., Ellinger, 1., Niederberger, V., Waltl, E. E. & Fuchs, R. Localization of the human neonatal Fc receptor (FcRn) in human nasal
epithelium. Protoplasma 253, 1557-1564, doi:10.1007/s00709-015-0918-y (2016).

94 Spiekermann, G. M. et al. Receptor-mediated immunoglobulin G transport across mucosal barriers in adult life: functional expression of
FcRn in the mammalian lung. J Exp Med 196, 303- 310, doi:10.1084/jem.20020400 (2002).

95 Sakagami, M. ef al. Expression and transport functionality of FcRn within rat alveolar epithelium: a study in primary cell culture and in the
isolated perfused lung. Pharm Res 23, 270-279, doi:10.1007/s11095-005-9226-0 (2006).



96 Akilesh, S. ef al. Podocytes use FcRn to clear IgG from the glomerular basement membrane. Proc Natl Acad Sci U S A 105, 967-972,
doi:10.1073/pnas.0711515105 (2008).

97 Dylewski, J. et al. Differential trafficking of albumin and IgG facilitated by the neonatal Fc receptor in podocytes in vitro and in vivo.
PLoS One 14, €0209732, doi:10.1371/journal.pone.0209732 (2019).

98 Blumberg, L. J. ef al. Blocking FcRn in humans reduces circulating IgG levels and inhibits IgG immune complex-mediated immune
responses. Sci Adv 5, eaax9586, doi:10.1126/sciadv.aax9586 (2019).

99 Olaru, F. et al. Neonatal Fc receptor promotes immune complex-mediated glomerular disease. J Am Soc Nephrol 25, 918-925,
doi:10.1681/ASN.2013050498 (2014).

100 Israel, E. J. et al. Expression of the neonatal Fc receptor, FcRn, on human intestinal epithelial cells. Immunology 92, 69-74,
doi:10.1046/j.1365-2567.1997.00326.x (1997).

101 Ben Suleiman, Y. et al. Neonatal Fc receptor for IgG (FcRn) expressed in the gastric epithelium regulates bacterial infection in mice.
Mucosal Immunol S, 87-98, doi:10.1038/mi.2011.53 (2012).

102 Amadou Amani, S., Lang, G. A., Ballard, J. D. & Lang, M. L. The Murine Neonatal Fc Receptor Is Required for Transport of
Immunization-Induced C. difficile-Specific IgG to the Gut and Protection against Disease but Does Not Affect Disease Susceptibility. Infect
Immun 89, 0027421, doi:10.1128/IA1.00274-21 (2021).

103 Challa, D. K. et al. Neonatal Fc receptor expression in macrophages is indispensable for IgG homeostasis. MAbs 11, 848-860,
doi:10.1080/19420862.2019.1602459 (2019).

104 Liu, X. et al. The neonatal FcR-mediated presentation of immune-complexed antigen is associated with endosomal and phagosomal pH
and antigen stability in macrophages and dendritic cells. J Immunol 186, 4674-4686, doi:10.4049/jimmunol. 1003584 (2011).

105 Cines, D. B. ef al. FcRn augments induction of tissue factor activity by IgG-containing immune complexes. Blood 135, 2085-2093,
doi:10.1182/blood.2019001133 (2020).





