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TF

Available structures
PDB Ortholog search: PDBe (https://www.ebi.ac.uk/pdbe/search

Results.html?display=both&term=Q921I1%20or%20P0278
7%20or%20H7C5E8) RCSB (https://www.rcsb.org/search?q
=rcsb_polymer_entity_container_identifiers.reference_sequ
ence_identifiers.database_name:UniProt%20AND%20rcsb_
polymer_entity_container_identifiers.reference_sequence_i
dentifiers.database_accession:Q921I1,P02787,H7C5E8)

List of PDB id codes

4X1D (https://www.rcsb.org/structure/4X1D), 1A8E
(https://www.rcsb.org/structure/1A8E), 1A8F (http
s://www.rcsb.org/structure/1A8F), 1B3E (https://ww
w.rcsb.org/structure/1B3E), 1BP5 (https://www.rcs
b.org/structure/1BP5), 1BTJ (https://www.rcsb.org/s
tructure/1BTJ), 1D3K (https://www.rcsb.org/structur
e/1D3K), 1D4N (https://www.rcsb.org/structure/1D4
N), 1DTG (https://www.rcsb.org/structure/1DTG),
1FQE (https://www.rcsb.org/structure/1FQE), 1FQF
(https://www.rcsb.org/structure/1FQF), 1JQF (http
s://www.rcsb.org/structure/1JQF), 1N7W (https://w
ww.rcsb.org/structure/1N7W), 1N7X (https://www.rc
sb.org/structure/1N7X), 1N84 (https://www.rcsb.org/
structure/1N84), 1OQG (https://www.rcsb.org/struct
ure/1OQG), 1OQH (https://www.rcsb.org/structure/
1OQH), 1RYO (https://www.rcsb.org/structure/1RY
O), 1SUV (https://www.rcsb.org/structure/1SUV),
2HAU (https://www.rcsb.org/structure/2HAU), 2HAV
(https://www.rcsb.org/structure/2HAV), 2O7U (http
s://www.rcsb.org/structure/2O7U), 2O84 (https://ww
w.rcsb.org/structure/2O84), 3FGS (https://www.rcs

Transferrin
Transferrins are glycoproteins
found in vertebrates which bind to
and consequently mediate the
transport of iron (Fe) through blood
plasma.[5] They are produced in the
liver and contain binding sites for
two Fe3+ ions.[6] Human transferrin
is encoded by the TF gene and
produced as a 76 kDa
glycoprotein.[7][8]

Transferrin glycoproteins bind iron
tightly, but reversibly. Although iron
bound to transferrin is less than 0.1%
(4 mg) of total body iron, it forms the
most vital iron pool with the highest
rate of turnover (25 mg/24 h).
Transferrin has a molecular weight
of around 80 kDa and contains two
specific high-affinity Fe(III) binding
sites. The affinity of transferrin for
Fe(III) is extremely high (association
constant is 1020 M−1 at pH 7.4)[9] but
decreases progressively with
decreasing pH below neutrality.
Transferrins are not limited to only
binding to iron but also to different
metal ions.[10] These glycoproteins
are located in various bodily fluids of
vertebrates.[11][12] Some
invertebrates have proteins that act
like transferrin found in the
hemolymph.[11][13]

When not bound to iron, transferrin
is known as "apotransferrin" (see
also apoprotein).
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b.org/structure/3FGS), 3QYT (https://www.rcsb.org/
structure/3QYT), 3S9L (https://www.rcsb.org/structu
re/3S9L), 3S9M (https://www.rcsb.org/structure/3S9
M), 3S9N (https://www.rcsb.org/structure/3S9N),
3SKP (https://www.rcsb.org/structure/3SKP), 3V83
(https://www.rcsb.org/structure/3V83), 3V89 (http
s://www.rcsb.org/structure/3V89), 3V8X (https://ww
w.rcsb.org/structure/3V8X), 3VE1 (https://www.rcs
b.org/structure/3VE1), 4H0W (https://www.rcsb.org/
structure/4H0W), 4X1B (https://www.rcsb.org/struct
ure/4X1B), 5DYH (https://www.rcsb.org/structure/5
DYH)

Identifiers

Aliases TF (https://www.genenames.org/data/gene-symbol-report/
#!/hgnc_id/11740), PRO1557, PRO2086, TFQTL1, HEL-
S-71p, transferrin

External
IDs

OMIM: 190000 (https://omim.org/entry/190000) MGI:
98821 (http://www.informatics.jax.org/marker/MGI:98821)
HomoloGene: 68153 (https://www.ncbi.nlm.nih.gov/entre
z/query.fcgi?cmd=Retrieve&db=homologene&dopt=Homo
loGene&list_uids=68153) GeneCards: TF (https://www.ge
necards.org/cgi-bin/carddisp.pl?gene=TF)

Gene location (Human)

Chr. Chromosome 3 (human)[1]

Band 3q22.1 Start 133,746,040 bp[1]

End 133,796,641 bp[1]

Gene location (Mouse)

Chr. Chromosome 9 (mouse)[2]
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Transferrins are glycoproteins that
are often found in biological fluids of
vertebrates. When a transferrin
protein loaded with iron encounters
a transferrin receptor on the surface
of a cell, e.g., erythroid precursors in
the bone marrow, it binds to it and is
transported into the cell in a vesicle
by receptor-mediated
endocytosis.[14] The pH of the vesicle
is reduced by hydrogen ion pumps
(H+  ATPases) to about 5.5, causing
transferrin to release its iron ions.[11]

Iron release rate is dependent on
several factors including pH levels,
interactions between lobes,
temperature, salt, and chelator.[14]

The receptor with its ligand bound
transferrin is then transported
through the endocytic cycle back to
the cell surface, ready for another
round of iron uptake. Each
transferrin molecule has the ability
to carry two iron ions in the ferric
form (Fe3+ ).[13]

Occurrence and
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Band 9 F1|9 55.03 cM Start 103,204,001 bp[2]

End 103,230,444 bp[2]

RNA expression pattern
Bgee (https://
bgee.org/)

Top expressed in (https://bgee.org/?page=gene
&gene_id=ENSG00000091513)

inferior ganglion of vagus nerve 

medulla oblongata 

liver 

subthalamic nucleus 

Brodmann area 46 

spinal cord 

corpus callosum 

Superior vestibular nucleus 

globus pallidus

More reference expression data (https://bgee.or
g/?page=gene&gene_id=ENSG00000091513)

BioGPS (htt
p://biogps.or
g/)

 

 

More reference expression data (http://biogps.org/
gene/7018/)

Gene ontology
Molecular ferric iron binding (http://amigo.geneontology.org/a

The liver is the main site of
transferrin synthesis but other
tissues and organs, including the
brain, also produce transferrin. A
major source of transferrin secretion
in the brain is the choroid plexus in
the ventricular system.[15] The main
role of transferrin is to deliver iron
from absorption centers in the
duodenum and white blood cell
macrophages to all tissues.
Transferrin plays a key role in areas
where erythropoiesis and active cell
division occur.[16] The receptor helps
maintain iron homeostasis in the
cells by controlling iron
concentrations.[16]

The gene coding for transferrin in
humans is located in chromosome
band 3q21.[7]

Medical professionals may check
serum transferrin level in iron
deficiency and in iron overload
disorders such as hemochromatosis.

Drosophila melanogaster has three
transferrin genes and is highly
divergent from all other model
clades, Ciona intestinalis one, Danio
rerio has three highly divergent from
each other, as do Takifugu rubripes
and Xenopus tropicalis and Gallus
gallus, while Monodelphis domestica
has two divergent orthologs, and
Mus musculus has two relatively
close and one more distant ortholog.
Relatedness and orthology/paralogy
data are also available for
Dictyostelium discoideum,
Arabidopsis thaliana, and
Pseudomonas aeruginosa.[17]

Humans and other mammals

Other species

Structure
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function migo/term/GO:0008199)
metal ion binding (http://amigo.geneontology.org/a

migo/term/GO:0046872)
GO:0001948 protein binding (http://amigo.geneonto

logy.org/amigo/term/GO:0005515,)
ferric iron transmembrane transporter activity (htt

p://amigo.geneontology.org/amigo/term/GO:0015091)
ferrous iron binding (http://amigo.geneontology.org/

amigo/term/GO:0008198)
transferrin receptor binding (http://amigo.geneontol

ogy.org/amigo/term/GO:1990459)
iron chaperone activity (http://amigo.geneontology.o

rg/amigo/term/GO:0034986)

Cellular
component recycling endosome (http://amigo.geneontology.or

g/amigo/term/GO:0055037)

vesicle (http://amigo.geneontology.org/amigo/term/
GO:0031982)

HFE-transferrin receptor complex (http://amigo.gen
eontology.org/amigo/term/GO:1990712)

late endosome (http://amigo.geneontology.org/ami
go/term/GO:0005770)

blood microparticle (http://amigo.geneontology.org/
amigo/term/GO:0072562)

basal part of cell (http://amigo.geneontology.org/a
migo/term/GO:0045178)

endocytic vesicle (http://amigo.geneontology.org/a
migo/term/GO:0030139)

extracellular region (http://amigo.geneontology.org/
amigo/term/GO:0005576)

cell surface (http://amigo.geneontology.org/amigo/t
erm/GO:0009986)

basal plasma membrane (http://amigo.geneontolog
y.org/amigo/term/GO:0009925)

extrinsic component of external side of plasma
membrane (http://amigo.geneontology.org/amigo/te
rm/GO:0031232)

early endosome (http://amigo.geneontology.org/am
igo/term/GO:0005769)

apical plasma membrane (http://amigo.geneontolo
gy.org/amigo/term/GO:0016324)

perinuclear region of cytoplasm (http://amigo.gene
ontology.org/amigo/term/GO:0048471)

In humans, transferrin consists of a
polypeptide chain containing 679
amino acids and two carbohydrate
chains. The protein is composed of
alpha helices and beta sheets that
form two domains.[18] The N- and C-
terminal sequences are represented
by globular lobes and between the
two lobes is an iron-binding site.[12]

The amino acids which bind the iron
ion to the transferrin are identical for
both lobes; two tyrosines, one
histidine, and one aspartic acid. For
the iron ion to bind, an anion is
required, preferably carbonate
(CO2− 

3 ).[18][13]

Transferrin also has a transferrin
iron-bound receptor; it is a disulfide-
linked homodimer.[16] In humans,
each monomer consists of 760 amino
acids. It enables ligand bonding to
the transferrin, as each monomer
can bind to one or two atoms of iron.
Each monomer consists of three
domains: the protease, the helical,
and the apical domains. The shape of
a transferrin receptor resembles a
butterfly based on the intersection of
three clearly shaped domains.[18]

Two main transferrin receptors
found in humans denoted as
transferrin receptor 1 (TfR1) and
transferrin receptor 2 (TfR2).
Although both are similar in
structure, TfR1 can only bind
specifically to human TF where TfR2
also has the capability to interact
with bovine TF.[8]
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clathrin-coated pit (http://amigo.geneontology.org/a
migo/term/GO:0005905)

secretory granule lumen (http://amigo.geneontolog
y.org/amigo/term/GO:0034774)

endosome membrane (http://amigo.geneontology.o
rg/amigo/term/GO:0010008)

extracellular exosome (http://amigo.geneontology.o
rg/amigo/term/GO:0070062)

extracellular space (http://amigo.geneontology.org/
amigo/term/GO:0005615)

clathrin-coated vesicle membrane (http://amigo.ge
neontology.org/amigo/term/GO:0030665)

GO:0016023 cytoplasmic vesicle (http://amigo.gen
eontology.org/amigo/term/GO:0031410,)

endoplasmic reticulum lumen (http://amigo.geneont
ology.org/amigo/term/GO:0005788)

Biological
process positive regulation of receptor-mediated

endocytosis (http://amigo.geneontology.org/amigo/t
erm/GO:0048260)

cellular response to iron ion (http://amigo.geneonto
logy.org/amigo/term/GO:0071281)

regulation of protein stability (http://amigo.geneont
ology.org/amigo/term/GO:0031647)

transferrin transport (http://amigo.geneontology.or
g/amigo/term/GO:0033572)

iron ion homeostasis (http://amigo.geneontology.or
g/amigo/term/GO:0055072)

platelet degranulation (http://amigo.geneontology.o
rg/amigo/term/GO:0002576)

ion transport (http://amigo.geneontology.org/amigo/
term/GO:0006811)

retina homeostasis (http://amigo.geneontology.org/
amigo/term/GO:0001895)

iron ion transport (http://amigo.geneontology.org/a
migo/term/GO:0006826)

cellular iron ion homeostasis (http://amigo.geneont
ology.org/amigo/term/GO:0006879)

membrane organization (http://amigo.geneontolog
y.org/amigo/term/GO:0061024)

post-translational protein modification (http://amigo.
geneontology.org/amigo/term/GO:0043687)

Transferrin bound to
its receptor.[19]

Transferrin receptor
complex.[20]

Transferrin is also associated with
the innate immune system. It is
found in the mucosa and binds iron,
thus creating an environment low in
free iron that impedes bacterial
survival in a process called iron
withholding. The level of transferrin
decreases in inflammation.[21]

An increased plasma transferrin level
is often seen in patients suffering
from iron deficiency anemia, during
pregnancy, and with the use of oral
contraceptives, reflecting an increase
in transferrin protein expression.
When plasma transferrin levels rise,
there is a reciprocal decrease in
percent transferrin iron saturation,
and a corresponding increase in total
iron binding capacity in iron

Immune system

Role in disease
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cellular protein metabolic process (http://amigo.gen
eontology.org/amigo/term/GO:0044267)

transport (http://amigo.geneontology.org/amigo/ter
m/GO:0006810)

iron ion transmembrane transport (http://amigo.gen
eontology.org/amigo/term/GO:0034755)

regulation of iron ion transport (http://amigo.geneo
ntology.org/amigo/term/GO:0034756)

Sources:Amigo (http://amigo.geneontology.org/) / QuickGO (https://
www.ebi.ac.uk/QuickGO/)

Orthologs

Species Human Mouse

Entrez
7018 (https://www.ncb
i.nlm.nih.gov/entrez/q
uery.fcgi?db=gene&c
md=retrieve&dopt=def
ault&list_uids=7018&r
n=1)

22041 (https://www.ncbi.
nlm.nih.gov/entrez/query.
fcgi?db=gene&cmd=retri
eve&dopt=default&list_ui
ds=22041&rn=1)

Ensembl
ENSG00000091513
(http://www.ensembl.o
rg/Homo_sapiens/gen
eview?gene=ENSG00
000091513;db=core)

ENSMUSG00000032554
(http://www.ensembl.org/
Mus_musculus/genevie
w?gene=ENSMUSG000
00032554;db=core)

UniProt
P02787 (https://www.
uniprot.org/uniprot/P0
2787)

Q921I1 (https://www.unip
rot.org/uniprot/Q921I1)

RefSeq
(mRNA) NM_001063 (https://w

ww.ncbi.nlm.nih.gov/e
ntrez/viewer.fcgi?val=
NM_001063) 
NM_001354704 (http
s://www.ncbi.nlm.nih.g
ov/entrez/viewer.fcgi?
val=NM_001354704) 
NM_001354703 (http
s://www.ncbi.nlm.nih.g
ov/entrez/viewer.fcgi?
val=NM_001354703)

NM_133977 (https://ww
w.ncbi.nlm.nih.gov/entre
z/viewer.fcgi?val=NM_13
3977)

deficient states[22] A decreased
plasma transferrin can occur in iron
overload diseases and protein
malnutrition. An absence of
transferrin results from a rare
genetic disorder known as
atransferrinemia, a condition
characterized by anemia and
hemosiderosis in the heart and liver
that leads to heart failure and many
other complications.

Studies reveal that a transferrin
saturation (serum iron concentration
÷ total iron binding capacity) over 60
percent in men and over 50 percent
in women identified the presence of
an abnormality in iron metabolism
(Hereditary hemochromatosis,
heterozygotes and homozygotes)
with approximately 95 percent
accuracy. This finding helps in the
early diagnosis of Hereditary
hemochromatosis, especially while
serum ferritin still remains low. The
retained iron in Hereditary
hemochromatosis is primarily
deposited in parenchymal cells, with
reticuloendothelial cell accumulation
occurring very late in the disease.
This is in contrast to transfusional
iron overload in which iron
deposition occurs first in the
reticuloendothelial cells and then in
parenchymal cells. This explains why
ferritin levels remain relative low in
Hereditary hemochromatosis, while
transferrin saturation is high.[23][24]

Transferrin and its receptor have
been shown to diminish tumour cells
when the receptor is used to attract
antibodies.[16]

Transferrin and
nanomedicine
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RefSeq
(protein) NP_001054 (https://w

ww.ncbi.nlm.nih.gov/e
ntrez/viewer.fcgi?val=
NP_001054) 
NP_001341633 (http
s://www.ncbi.nlm.nih.g
ov/entrez/viewer.fcgi?
val=NP_001341633) 
NP_001341632 (http
s://www.ncbi.nlm.nih.g
ov/entrez/viewer.fcgi?
val=NP_001341632)

NP_598738 (https://ww
w.ncbi.nlm.nih.gov/entre
z/viewer.fcgi?val=NP_59
8738)

Location
(UCSC)

Chr 3: 133.75 – 133.8 Mb
(https://genome.ucsc.edu/
cgi-bin/hgTracks?org=Hu
man&db=hg38&position=c
hr3:133746040-13379664
1)

Chr 9: 103.2 – 103.23 Mb (htt
ps://genome.ucsc.edu/cgi-bi
n/hgTracks?org=Mouse&db=
mm0&position=chr9:1032040
01-103230444)

PubMed
search

[3] [4]

Wikidata

View/Edit Human View/Edit Mouse

Transferrin
Identifiers

Symbol Transferrin

Pfam PF00405 (http://pfam.xfa
m.org/family?acc=PF0040
5)

InterPro IPR001156 (https://www.e
bi.ac.uk/interpro/entry/IPR
001156)

PROSITE PDOC00182 (https://prosit
e.expasy.org/PDOC00182)

SCOP2 1lcf (http://scop2.mrc-lmb.
cam.ac.uk/search?t=txt;q=
1lcf) / SCOPe (https://sco
p.berkeley.edu/pdb/code=
1lcf) / SUPFAM (http://supf
am.org/SUPERFAMILY/cgi
-bin/search.cgi?search_fiel
d=1lcf)

Many drugs are hindered when
providing treatment when crossing
the blood-brain barrier yielding poor
uptake into areas of the brain.
Transferrin glycoproteins are able to
bypass the blood-brain barrier via
receptor-mediated transport for
specific transferrin receptors found
in the brain capillary endothelial
cells.[25] Due to this functionality, it
is theorized that nanoparticles acting
as drug carriers bound to transferrin
glycoproteins can penetrate the
blood-brain barrier allowing these
substances to reach the diseased cells
in the brain.[26] Advances with
transferrin conjugated nanoparticles
can lead to non-invasive drug
distribution in the brain with
potential therapeutic consequences
of central nervous system (CNS)
targeted diseases (e.g. Alzheimer's or
Parkinson's disease).[27]

Carbohydrate deficient transferrin
increases in the blood with heavy ethanol consumption and can
be monitored through laboratory testing.[28]

Transferrin is an acute phase protein and is seen to decrease in
inflammation, cancers, and certain diseases (in contrast to other
acute phase proteins, e.g., C-reactive protein, which increase in
case of acute inflammation).[29]

Atransferrinemia is associated with a deficiency in transferrin.

In nephrotic syndrome, urinary loss of transferrin, along with
other serum proteins such as thyroxine-binding globulin,
gammaglobulin, and anti-thrombin III, can manifest as iron-
resistant microcytic anemia.

An example reference range for transferrin is 204–
360 mg/dL.[30] Laboratory test results should always be
interpreted using the reference range provided by the laboratory

Other effects

Pathology

Reference ranges
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Available protein structures:

Pfam  structures (http://pfam.xfam.or
g/family/PF00405?tab=pdbBl
ock) / ECOD (http://prodata.s
wmed.edu/ecod/complete/sea
rch?kw=PF00405)  

PDB RCSB PDB (https://www.rcsb.
org/search?q=rcsb_polymer_
entity_annotation.annotation_i
d:PF00405%20AND%20rcsb
_polymer_entity_annotation.ty
pe:Pfam); PDBe (https://www.
ebi.ac.uk/pdbe/entry/search/in
dex?pfam_accession:PF0040
5); PDBj (https://pdbj.org/sear
chFor?query=PF00405)

PDBsum structure summary (https://ww
w.ebi.ac.uk/thornton-srv/datab
ases/cgi-bin/pdbsum/GetPfam
Str.pl?pfam_id=PF00405)

Reference ranges for blood tests, comparing blood content of transferrin and other iron-
related compounds (shown in brown and orange) with other constituents

that performed the test.

A high transferrin level may indicate an iron deficiency anemia. Levels of serum iron and total iron
binding capacity (TIBC) are used in conjunction with transferrin to specify any abnormality. See
interpretation of TIBC. Low transferrin likely indicates malnutrition.

Transferrin has been shown to interact with insulin-like growth factor 2[31] and IGFBP3.[32]

Transcriptional regulation of transferrin is upregulated by retinoic acid.[33]

Members of the family include blood serotransferrin (or siderophilin, usually simply called
transferrin); lactotransferrin (lactoferrin); milk transferrin; egg white ovotransferrin (conalbumin);
and membrane-associated melanotransferrin.[34]

Beta-2 transferrin
Transferrin receptor

Interactions

Related proteins

See also
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Total iron-binding capacity
Transferrin saturation
Ferritin
Phytotransferrin
Atransferrinemia
Hypotransferrinemia
HFE H63D gene mutation
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