Name: Factor H Protein (Rat)
Catalog Number:  R137
Sizes Available: 100 pg/vial

Concentration: 1.0 mg/ml (see Certificate of Analysis for exact conc.)
Form: Liquid

Purity: >90% by SDS-PAGE

Buffer: 10 mM Sodium phosphate, 145 mM NacCl, pH 7.3

Extinction Coeff.  Azgonm = 1.682 at 1.0 mg/ml
Molecular weight: 155,000 Da (single chain)

Presevarive: None, 0.22 um filtered

Storage: -70°C or below. Avoid freeze/thaw.

Source: Normal rat serum from healthy animals

Precautions: Use normal precautions for handling animal blood products.
Origin: Manufactured in the USA.

General Description

Rat (Rattus Norvegicus) Complement factor H (fH) is purified from normal rat
serum. Factor H is an essential regulatory component of the alternative pathway of
complement. It is critical for prevention of complement activation on host cells and
tissues, especially the kidney. It has two functional activities: 1) it controls the formation
and decay of the alternative pathway C3/C5 convertase (decay accelerating activity) and
2) it acts as a cofactor for factor |1 which proteolytically inactivates C3b when C3b is
bound to factor H (cofactor activity). A C3b-binding protein, similar to factor H isolated
from rat plasma, has been reported to be produced by rat platelets and functions as an
immune adherence receptor for clearance of immune complexes in rodents (Alexander
J.J. etal. (2001)).

Factor H is a 155,000 Da protein composed of 20 homologous domains arranged
like beads on a semi-flexible string. The N-terminal 5 domains bind to C3b and inhibit
binding of factor B thus reducing the formation of C3/C5 convertase. Factor H also binds
to preformed C3/C5 convertases (C3b,Bb and C3b,Bb,C3b) and causes rapid release of
the catalytic subunit Bb (decay acceleration). These activities are essential for
controlling the spontaneous activation of the alternative pathway amplification process in
plasma. In addition, factor H controls the formation and decay of these enzymes when
C3b is attached to the surface of particles. It is most effective on host cells and less
effective on foreign particles for reasons described below. The alternative pathway of
complement is constantly activating by “tickover” producing fluid phase C3b-like
C3(H20) and C3b. Factor H can bind to these proteins and act as a cofactor so that factor
I (a serine protease that circulates in active form) can cleave their alpha chains producing
inactive proteins (iC3b or iC3(H20)). If C3b is not inactivated in this way it continues to
form C3 convertases and consumes factor B and C3. If C3b is attached to surfaces it is
converted to iC3b by factors H and | in a similar manner. Factor H is more effective
when C3b resides on a host cell due to the presence of host markers recognized by factor
H. Complement-mediated damage to the host is minimized due to host specific
recognition by factor H.

Factor H appears to regulate discrimination between potential pathogens and host
cells and tissues by recognizing host markers. C3b attached to a surface can initiate the
amplification cascade of the alternative pathway. Factor H prevents this on host cells and



allows it to occur on surfaces that do not bear host-like markers. These host-specific
structures are thought to be polyanionic clusters such as sialic acids and sulfated
glycosoaminoglycans. Recognition of host markers occurs through multiple polyanion
binding sites located in domains 6-20 of factor H. One site is located in domain 7 and a
mutation in this domain (Y402H) is strongly associated with complement activation and
tissue destruction in age-related macular degeneration (Zipfel, P.F. et al. (2006)). A
tentative site is located in the domain 12-14 region and a very important site is located at
the C-terminal in domains 19-20. This C-terminal site appears to be the main site that
aids binding to host surfaces. Mutations affecting or located in these domains lead to
activation of the alternative pathway of complement in inherited hemolytic uremic
syndrome (Zipfel, P.F. et al. (2006)). This site appears to be the site involved in
polyanion-dependent dimer and tetramer formation of factor H (Pangburn, M.K. et al.
(2009)).

Physical Characteristics & Structure

The molecular weight of rat factor H has been reported to be about 150,000 to 155,000
daltons (Daha MR et al (1982); Demberg T et al., (2002); Alexander JJ et al., 2001)). Rat
factor H is 9.5% glycosylated (Demberg T et al., (2002). Analysis of purified rat Factor H
(Cat# R137) by SDS/polyacrylamide gel electrophoresis (Invitrogen) under non-reduced
and reduced conditions shows a single band that migrates slightly ahead of human factor
H (155,000 daltons). The extinction coefficient of rat Factor H (E%/.sonm = 16.82) is
calculated based on its amino acid sequence using ProtParam and assumes all pairs of
Cys residues form cystines (i.e. a pair of cysteine molecules are joined by a disulfide
bond). The calculated pl based on its amino acid sequence is 6.29. The normal plasma
concentration of Factor H rat serum has been reported to be 238 + 21ug/ml by Demberg
T et al., (2002) while Daha MR et al (1982) have reported 244 + 21 ug/ml.

Function
See General Description above.

Assays

Functional assays of factor H measure either its decay accelerating activity or its
factor | cofactor activity (Morgan, B.P. (2000)). A continuously monitored fluorescent
assay has been reported (Pangburn, M.K. et al. (1983)) which takes advantage of the
approximately 8-fold drop in fluorescence of ANS (8-anilino-1-naphthalenesulfonic acid)
in the presence of C3b when that C3b is converted to iC3b. Other functional assays of
Factor H are described under the Assay section for human factor H (Cat # A137).

The cofactor activity of purified rat factor H (Cat #R137) was determined using
the convenient cofactor assay that measures the cleavage of purified C3b by SDS gels.
Four micrograms (4ug) of rat C3b (Cat #R114) was incubating with various amounts of
rat factor H (Cat # R137) ranging from 0.1 to 1ug in the presence of 1ug human factor |
(Cat# A138) in a total volume of 12 uL. The assays were set up on wet ice, then
incubated for 15 min at 37°C at which time SDS sample buffer containing reducing agent
were added to the tubes and the samples heated for 5 min. Analysis of SDS gels revealed
> 90% cleavage of the alpha chain of rat C3b in the presence of > 0.02 ug rat factor H
and 1 ug human factor I.



Function
The biological functions of factor H are described above in the General
Description section.

Genetics
Rat factor H chromosome location 13. The NCBI Gene ID number for rat factor H:
155012 and UniProt accession number is Q91YB6.

Precautions/Toxicity/Hazards
This protein is purified from animal plasma/serum and therefore precautions
appropriate for handling any animal blood-derived product must be used.

Hazard Code: B WGK Germany 3
MSDS available upon request.
CAS Number: 80295-65-4
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