
GlycanAge is the first commercial glycan-based test kit that
determines your biological age by looking at the state of your
immune system and inflammation.

Your biological age is

74

Your biological age is UNFAVOURABLE, and you are 7
years older than your chronological age.

What does this mean?

There is room for improvement. Your pro-inflammatory and anti-inflammatory
glycan are in the “older” range and you have existing signs of inflamm-ageing.
Glycans are sugar molecules that surround and modify proteins in your body. They
respond to lifestyle choices and indicate the inflammatory states of your immune
system, which in turn determines to your biological age. 
 
Glycans have a large influence on your unique biology and are regulated almost
equally by our genes on one side and environment and lifestyle choices on the
other. To improve your score we encourage you to make a lifestyle change. 
 
There is an array of many small things that add up to create a systemic
inflammatory response throughout your entire body system. Excessive weight (high
BMI), poor gut health, poor blood sugar regulation, high stress, poor sleep, limited
exercise, overtraining or over dieting (low BMI), smoking or smoking history, poor
body balance with your muscular and skeletal systems, hormone imbalances or
declining sex hormones, will all affect your inflammation levels.
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Your personal IgG glycan profile

We used your blood sample to isolate immunoglobulin G (IgG) and determine its
glycan profile. Each peak on the chart contains a particular glycan structure. The
GlycanAge indexes (Mature, Youth, Health) are calculated by combining peaks with
common structural features. The three GlycanAge indexes are then integrated to
compute your GlycanAge.

Glycan Mature - G0

Bad glycans
Pro-inflammatory
Be�er to have less

Your G0 index is be�er than 

41% of people in your age group.

G0 glycans (glycans without galactose)

are known to promote inflammation by
activating the compelent system though
the lectin pathway, thus low levels of G0

are generally considered to be beneficial
for general health. On average, the older
a person is, the lower level of G2 and the

higher level of G0 is.

Glycan Health - G2

Good glycans
Anti-inflammatory
Be�er to have more

Your G2 index is be�er than 

34% of people in your age group.

G2 acts anti-inflammatory (protects

against inflammation). As we age, our
levels of G2 decrease. Decreased levels of

G2 are associated with different

autoimmune and inflammatory diseases,
thus high levels of G2 are considered to

be biomarkers of youthfulness.

Glycan Youth - S 

Good glycans
Anti-inflammatory
Be�er to have more

Your S index is be�er than 
36% of people in your age group.

S glycans are the most
immunosuppressive members of the IgG
glycome and are believed to be essential
for the anti- inflammatory activity of
intravenous immunoglobulin
preparations. High Levels of S glycans
are associated with the absence of
different autoimmune and inflammatory
diseases and are generally considered to
be biomarkers of good health.
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IgG glycosylation and immunity

Immunoglobulin G is the most prevalent antibody in our blood. In adults, it is present in the
concentration of roughly 10 mg/mL and it represents 10-20% of all protein within human plasma. It
is one of the main components of our immune system responsible for sensing the danger, fighting
off infections and communicating with other cells and molecules of the immune system. Every IgG
molecule forms a Y-shaped structure consisting of two heavy chains and two light chains connected
by disulfide bonds and it contains a conserved glycosylation site at amino acid Asparagine 297
(Asn297) on each of its heavy chains. 15-25% IgG molecules also have additional glycosylation site in
the fragment antigen binding (Fab) region responsible for recognizing antigens. IgG glycans
modulate the properties of the molecule by changing it’s structure and function thus stimulating
more pro-inflammatory or anti-inflammatory activity.
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IgG glycosylation profile

Since there are many molecules of IgG at any given moment, and not all of those molecules carry
the same glycans, every person has a characteristic heterogeneous mixture of a number of different
IgG glycan structures called IgG glycosylation profile. The exact composition and ratios of glycans
in an individual's profile depends on ethnicity, biological sex , age, numerous pathological states and
other factors such as hormone treatment (e.g. in postmenopausal women or transgender
individuals). IgG glycosylation profile is dynamic, it changes throughout the lifetime and one of the
most important determinants of IgG N-glycome composition is age (another is sex hormones).
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Ageing and health-related changes in IgG glycosylation profile

First study that reported an association between age and IgG glycosylation profile noticed that
level of galactosylation peaked at the age of 25 years, and gradually decreased with age from there
on. Many of the studies performed in the following years confirmed that finding and also reported a
decrease in sialylation with age. Rate of the biological ageing differs between sexes, with men
showing a linear trend of ageing between adulthood and old age, while women have a sigmoidal
curve of ageing.

Interestingly, while DNA methylation robustly predicts chronological age, IgG glycosylation pa�ern
cannot be explained solely by chronological age and it strongly associates with the biomarkers of
general health such as waist circumference, LDL, BMI, HbA1c, etc.). This observation is even more
relevant in the context of the inflammaging theory that proposes chronic low level of inflammation
induced by external (e.g. pathogens) and internal (e.g. DNA damage) stimulation of the immune
system is a main driver of biological ageing.

Additionally, since glycosylation affects IgG effector function, accumulation of agalactosylated pro-
inflammatory structures is proposed to exacerbate ageing by creating a self-fueling loop between
inflammation and pro-inflammatory pathological changes. A key to achieving healthy longevity lies
in balancing the pro-inflammatory and anti-inflammatory signals, and low levels of inflammation
are be�er predictor of a healthy old age than telomere length.

Indeed, pro-inflammatory IgG glycosylation changes associate with a multitude of inflammatory,
cardio-metabolic, autoimmune, alloimmune and malignant diseases, and in some cases (e.g.
rheumatoid arthritis) a pro-inflammatory profile can be observed even years before the onset of the
first symptoms of the disease.

Biological age as measured by GlycanAge encompasses combination of both genetic background
and environmental effects because both affect IgG N-glycosylation thus making it a potential “Holy
Grail” for biological ageing. A strong correlation of pro-inflammatory IgG glycosylation profile with
inflammatory processes and pathological states makes it also a biomarker of an active immune
system or general health.
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Health and lifestyle interventions that affect biological ageing

Since increasing level of inflammation appears to be a hallmark of biological ageing, suppressing
the chronic inflammation could improve and prolonge a healthy lifespan.

While telomeres can be measured but not prolonged, IgG glycosylation profile responds to certain
lifestyle changes and medical interventions or therapies. For instance, transdermal estradiol therapy
in women deprived of gonadal hormones improves their GlycanAge. A change to anti-inflammatory
IgG glycan profile accompanying weight loss with a decrease in G0 glycoforms and an increase in G2
glycoforms was observed in a longitudinal study that followed obese patients for fifteen months
after bariatric surgery. In the same study, participants underwent a low-calorie diet in 3 weeks prior
to the surgery that also showed an effect on decreasing pro-inflammatory glycoforms. Repeated
sprint training in a duration of 6 weeks induced anti-inflammatory IgG glycan profile change in a
group of healthy young men. In contrast, pro-inflammatory IgG glycan profile is associated with
hallmarks of unhealthy lifestyle such as increased blood sugars, LDL, high BMI and waist
circumference, typically associated with an unhealthy diet.
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Glossary of terms

Aging is a natural process of damage accumulation caused by external and internal factors on a
micro and macromolecular level. Over time, the background level of damage increases and affects
individual's fitness and well-being.

Biological age is a measure that estimates health and functionality of a living organism, as well as
it's capacity to maintain homeostasis. Unlike chronological age, it is not only determined by the
passage of time but also by the combination of genetic and environmental factors.

Chronological age is determined solely by time and measured by the number of years since birth.

Glycans are complex carbohydrate chains built of different monosaccharide units including
galactose and sialic acid which are relevant for GlycanAge test.

Glycoforms are proteins with the same protein backbone but carrying different glycan structures.

HbA1c or hemoglobin A1c is a hemoglobin on which blood glucose is bound. Its concentration
reflects the average blood glucose levels in 8-12 weeks before sampling.

IgG glycan profile is a person's individual mixture of different glycan structures from the circulating
immunoglobulin G.

Immunoglobulin G (IgG) is the most prevalent antibody in human blood. Its Y-shaped structure
consists of two heavy chains and two light chains connected by disulfide bonds. Every IgG molecule
contains a conserved glycosylation site at Asn297 on each one of its heavy chains.

Inflammageing is a theory that every encounter with a pathogen, and every damage that needs to
be repaired contributes to raising a background level of the chronic low grade inflammation thereby
contributing to the fatigue of the molecular machineries maintaining the homeostasis and
consequentially contributing to biological ageing.

N-Glycans are glycans a�ached to the nitrogen atom (N) of the amino acid asparagine (Asn).

Pro-inflammatory IgG glycans are frequently enriched in inflammatory background and
pathological states. Those include glycoforms which do not contain terminal galactose and sialic
acid (agalactosylated or G0).
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