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Allograft inflammatory factor 1 (AIF-1) was originally cloned 
from a rat heart allograft under chronic rejection as a 17kd 
147 amino acid protein. It contains a single 12 amino acid  
EF hand-like calcium binding motif.

Its gene lies within the HLA class III region.

Allograft inflammatory factor 1 (AIF-1) is an interferon gamma-
inducible cytoplasmic  protein constitutively expressed in 
inflammatory cells such as macrophages and microglia, and 
inducible in vascular smooth muscle cells in response to 
injury or inflammatory stimuli including rejection or balloon 
angioplasty. Spermatids are the only cells not belonging to the 
monocyte/macrophage lineage found to express AIF-1/Iba1 in 
the normal mouse.

AIF-1 is involved in the cytoskeletal signaling network leading 
to vascular remodeling. It has actin-crosslinking activity and is 
involved in aspects of motility-associated rearrangement of the 
actin cytoskeleton.

To the contrary of interferon gamma, LPS downregulates AIF-1.
 
AIF-1 increases the expression of IL-6, IL-10 and IL-12.

Gut-derived AIF-1 has been shown to modulate insulin 
production and to attenuate autoimmune diabetes. 

Interestingly, malnourished pigs showed much higher gut 
expression of AIF-1 than eutrophic pigs.

Allograft rejection and allograft vasculopathy
Allograft Inflammatory Factor 1 expression correlates with 
cardiac rejection and development of cardiac allograft 
vasculopathy. Vascular narrowing indicative of graft vascular 
disease remains the major complication that limits long-term 
survival of heart transplantation.

Overexpression of AIF-1 in vascular smooth muscle cells 
promotes their proliferation by dysregulation of cell cycle 
protein expression and subsequent shortening of the cell 
cycle. In cardiac transplant recipients, the expression of AIF-1 
mRNA in cardiac allografts correlates with rejection, and the 
amount of AIF-1 expressed is proportional to the severity of 
rejection. AIF-1 is expressed in coronary arteries with cardiac 
allograft vasculopathy, and persistent expression of AIF-1 in 
the allograft correlates with development of cardiac allograft 
vasculopathy. The current hypothesis is that the expression of 
AIF-1 in injured arteries may participate in the progression of 
cardiac allograft vasculopathy by its ability to promote growth 
of vascular smooth muscle cells, implicating AIF-1 as a target 
for treating proliferative arteriopathies.

AIF-1 immunoreactivity is distributed in medial and neointimal 
cells-vascular smooth muscle cells, endothelial cells and 
infiltrating macrophages.

Introduction
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Atherosclerosis
AIF-1 expression is detected in vascular smooth muscle 
cells (VSMC) in atherosclerotic lesions from ApoE (-/-) 
mice, but not normal arteries from wild-type mice. AIF-1 
expression can be induced in cultured VSMC by stimulation 
with oxidized LDL (ox-LDL). Transgenic mice in which AIF-
1 expression is restricted  to VSMC develop significantly 
increased atherosclerosis compared with wild-type control 
mice when fed a high-fat diet. Cultured VSMC isolated from 
Tg mice demonstrated significantly increased migration in 
response to ox-LDL compared with matched controls. VSMCs 
which over express AIF-1 have significantly increased uptake of 
ox-LDL, and increased CD36 expression. Together, these data 
suggest a strong association between AIF-1 expression and 
development of experimental atherosclerosis.

Microglia and Neural Tissue
Increased AIF-1 staining was found in microglia  in various 
autoimmune processes such as encephalitis, neuritis and 
uveitis, and staining was foundin the vicinity of  cerebral 
infarctions.

Kidney
AIF-1 is constitutively expressed in rat and human podocytes 
and is upregulated in anti-GBM model nephritis.

Endometriosis
AIF-1 is expressed in eutopic endometrium and in 
endometriotic tissue.

Experimental colitis
In trinitrobenzene sulphonic acid (TNBS)-induced colitis, a 
model for T helper 1 (Th1) type disease,  AIF-1 expression was 
significantly increased in the colitis lesion compared to that in 
the normal colon.

Arthritis
AIF-1 was strongly expressed in infiltrating mononuclear 
cells and synovial fibroblasts in rheumatoid arthritis (RA) 
compared with osteoarthritis. AIF-1 induced the proliferation 
of cultured synovial cells in a dose-dependent manner and 
increased the IL-6 production of synovial fibroblasts. The levels 
of AIF-1 protein were higher in synovial fluid from patients 
with RA compared with healthy controls. Furthermore, the 
concentration of AIF-1 significantly correlated with the IL-6 
concentration. 

Skin Inflammatory Disorders and Systemic Sclerosis
AIF-1 is expressed at low levels in normal skin, but is highly 
upregulated in various inflammatory skin disorders, such as 
psoriasis, lichen planus, graft-versus-host disease and mycosis 
fungoides. The main cell types expressing AIF-1 in affected 
skin are macrophages and Langerhans’ cells.

Elevated allograft inflammatory factor 1 expression was found 
both in systemic sclerosis affected tissues and peripheral 
blood mononuclear cells, e.g. in the endothelium of dermal 
and pulmonary vessels, in the pulmonary parenchyma, and in 
relevant inflammatory cells including T cells and macrophages.

Graft Versus Host Disease
47 skin biopsies representing graft-versus-host disease grades 
0-III, lichenoid, and sclerodermoid were included from 31 
allogeneic bone marrow transplantation recipients. Levels 
of AIF-1 significantly correlated with the length of survival, 
and, nonsignificantly,  with histological progression. AIF-1 
transcript levels  were implicated in the progression from acute 
to chronic disease, and also correlated significantly with the 
duration of survival.

Cancer 
Strong positive expression of AIF-1 in breast ductal tumor 
epithelia was found, but only weakly positive or negative 
expression in the adjacent histologically normal ductal 
epithelia.  AIF-1 overexpression facilitated tumor growth in 
female nude mice. Furthermore, AIF-1 overexpression up-
regulated the expression of cyclin D1 and enhanced the 
transcriptional activity of nuclear factor-kappa B (NF-kappaB), 
a regulator of cyclin D1 expression. In contrast, the down-
regulation of  AIF-1 expression decreased cyclin D1 expression 
and inhibited the transcriptional activity of NF-kappaB.

Hemangioma
In a study involving 19 cases of hemangioma, intense 
immunoreactivity for AIF-1 was detected in 17 of 19 (89%) 
haemangioma specimens, with a specific location in the 
endothelial cells. The intensity of AIF-1 immunostaining 
did not show remarkable difference among proliferating, 
involuting and involuted haemangiomas. It was suggested that  
AIF-1 can be used as an additional biomarker for infantile 
haemangiomas.
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Precision
Intra-assay (Within-Run) (n=8)

Sample Mean 
(pg/ml)

SD 
(pg/ml)

CV 
(%)

1 570.1 10.9 1.9
2 945.8 18.6 2.0

 
Inter-assay (Run-to-Run) (n=5)

Sample Mean 
(pg/ml)

SD 
(pg/ml)

CV 
(%)

1 357.3 26.4 7.4
2 572.9 33.1 5.8

HUMAN ALLOGRAFT INFLAMMATORY FACTOR 1 ELISA 
CAT. NO.: RD191204200R

Assay format Sandwich ELISA, Biotin-labelled 
antibody, 96 wells/kit

Samples Serum, Plasma (EDTA, citrate)

Controls QC-Low, QC-High

Standards 31.3 to 1000 pg/ml

Limit of detection 4.0 pg/ml
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BioVendor Human Allograft Inflammatory Factor 1 ELISA
(RD191204200R)

Intended use
The RD191204200R Human Allograft Inflammatory Factor 1 
ELISA is a sandwich enzyme immunoassay for the quantitative 
measurement of human allograft inflammatory factor 1. 

 The total assay time is less than 3 hours
 The kit measures total allograft inflammatory factor 1 in   

 serum and plasma (EDTA, citrate)
 Assay format is 96 wells
 Quality Controls are human serum based
 Standard is recombinant protein
 Components of the kit are provided ready to use,    

 concentrated or lyophilized

Clinical application
 Immune response, infection and inflammation
 Autoimmunity
 Transplantation
 Traumatic brain injury
 Cardiovascular disease

Test principle
In the BioVendor Human Allograft Inflammatory Factor 1 ELISA, 
standards, quality controls and samples are incubated in 
a microtitrate plate wells pre-coated with polyclonal anti-
human Allograft Inflammatory Factor 1 antibody. After 60 min 
incubation and a washing, biotin-labelled polyclonal anti-
human AIF-1 antibody is added and incubated with captured 
AIF-1 for 60 min. After another washing, the streptavidin-HRP 
conjugate is added. After 30 min incubation and the last 
washing step, the remaining conjugate is allowed to react 
with the substrate solution (TMB). The reaction is stopped by 
addition of acidic solution and absorbance of the resulting 
yellow product is measured. The absorbance is proportional 
to the concentration of Allograft Inflammatory Factor 1. A 
standard curve is constructed by plotting absorbance values 
against concentrations of Allograft Inflammatory Factor 1 
standards, and concentrations of unknown samples are 
determined using this standard curve. 
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Cross-reactivity 
Mammalian 
serum 
Sample

Bovine Cat Dog Goat Hamster Horse Monkey Mouse Pig Rabbit Rat Sheep

Observed 
cross-reactivity no no no no no no yes yes yes no yes no

Spiking recovery
Serum samples were spiked with different amounts of human 
AIF-1, diluted with Dilution Buffer 5x and assayed.

Sample Observed 
(pg/ml)

Expected 
(pg/ml)

Recovery O/E 
(%)

1

377.28 - -
519.12   533.78 97.3

1030.71 1002.28 102.8 
2949.57 2877.28 102.5

2

614.01 - -
703.07 770.51 91.2

1262.73 1239.01 101.9
3225.46 3114.01 103.6

Linearity
Serum samples were serially diluted with Dilution Buffer and 
assayed.

Sample Dilution Observed 
(pg/ml)

Expected 
(pg/ml)

Recovery O/E 
(%)

1

- 839.88 - -
2x 430.26 419.94 102.5
4x 205.79 209.97 98.0
8x 94.30 104.99 89.8

2

- 1532.63 - -
2x 727.00 766.31 94.9
4x 374.18 383.16 97.7
8x 181.03 191.58 94.5

QUANTITATIVE DETERMINATION OF HUMAN 
ALLOGRAFT INFLAMMATORY FACTOR 1 (AIF-1)

Summary of protocol
• Reconstitute Master Standard, QCs and prepare set of   
 Standards
• Dilute samples (5x)
• Add 100 µl Standards, QCs and samples
• Incubate at RT for 1 hour/300 rpm
• Wash plate 5 times
• Add 100 µl Biotin Labelled Antibody
• Incubate at RT for 1 hour/300 rpm
• Wash plate 5 times
• Add 100 μl Streptavidin-HRP Conjugate
• Incubate at RT for 30 min/300 rpm
• Wash plate 5 times
• Add 100 μl Substrate Solution
• Incubate at RT for 10 min
• Add 100 μl stop solution
• Read absorbance and calculate results

Effect of sample matrix
EDTA, citrate and heparin plasma samples were compared 
to respective serum samples from the same 10 individuals. 
Results are shown below:
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Preliminary Population Data

The following results were obtained when serum samples from 165 unselected donors (90 men + 75 women) 20 - 69 years old 
were assayed with the BioVendor Human Allograft Inflammatory Factor 1 ELISA in our laboratory:

Age and Sex Dependent Distribution of Hu AIF-1

Sex Age 
(years)

n Mean
AIF-1 (pg/ml)

SD
AIF-1 (pg/ml)

Min.
AIF-1 (pg/ml)

Max.
AIF-1 (pg/ml)

Median
AIF-1 (pg/ml)

Male
20-39 47 583 208 266 1533 564
40-69 43 659 327 282 2478 609

Female
20-39 42 577 152 257 1475 605
40-69 33 608 206 322 1125 574
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• RD172204100 Allograft Inflammatory Factor 1 Human E.coli

• RD184204100 Allograft Inflammatory Factor 1 Human, Sheep Polyclonal Antibody

• RD199145100R Anti-IgA isotype IgG Human ELISA

• RBMS239R sCD40L Human ELISA

• RBMS6010R sCD40L Mouse ELISA

• RBMS289R sCD137/4-1BB Human ELISA

• RBMS276R sCD152/CTLA-4 Human ELISA

• RBMS205R sE-Selectin Human ELISA

• RBMS649R sE-Selectin Monkey ELISA

• RBMS2028R Fibronectin Human ELISA

• RBMS2026R Granzyme A Human ELISA

• RBMS2027R Granzyme B Human ELISA

Related products

QUANTITATIVE DETERMINATION OF HUMAN 
ALLOGRAFT INFLAMMATORY FACTOR 1 (AIF-1)
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