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Overview of the research

1. Aim of the research

Final goal of the research is developing a machine for measuring transferrin isoforms, which differ in their
glycan structures. The machine will provide rapid and high throughput method for quantifying a “brain-type”
transferrin isoform, which is a diagnostic marker for leakage of cerebrospinal fluid, spontaneous intracranial

hypotension (SIH).

2. Research background

Cerebrospinal fluid (CSF) is body fluid surrounding the brain. CSF is sequestrated from blood by blood-
brain-barrier, and it contains various biomarkers derived form the brain. We found that CSF contains transferrin
isoforms; one has alpha2,6sialic acid-terminated glycans and is derived from the blood (serum-type transferrin)
whereas another has N-acetylglucosamine (GlcNAc)-terminated glycans (brain-type transferrin) and is derived
from choroid plexus, CSF producing tissue. The latter isoform was found to be a marker for altered CSF
production.

Spontaneous intracranial hypotension (SIH) is caused by CSF leakage. Patients with SIH shows orthostatic
headache, tinnitus, and dizziness due to deviation of the brain. SIH is diagnosed by MRI and CT, but some of
patients do not show typical morphological changes and their diagnosis is difficult. Therefore, biomarkers for
SIH has been searched for the accurate diagnosis. We found that brain-type transferrin is increased in CSF of
SIH. The marker is quantified by immunoblot analysis, which requires time- and labor-consuming processes by

skillful researchers. In the present study, we have developed a simple and rapid method for measuring the marker.

3. Research items and results

Glycan-binding proteins, lectins, were used as probes for glycan isoforms. Lectin is immobilized on a carrier,
by which specific glycan isoforms are captured. Final goal of the study is establishing a specification of
integrated machine, which is composed of (i) pretreatment devise, (ii) lectin-immobilized devise, and (iii)
detection devise. At the mid-term review we completed an initial version of specification and, as an ahead of
schedule, we started to prepare an integrated machine (alpha-version), which is composed of (ii) lectin-

immobilized and (iii) detection devise. Research items completed are as follows:

(1) Selection of lectin

The marker had GlcNAc at non-reducing termini. High affinity lectin for GlcNAc was identified.

(2) Development of sandwich ELISA using the lectin

We developed a lectin/antibody-ELISA, in which all transferrin isoforms were captured with immobilized anti-

transferrin antibody and then detected with the GlcNAc-binding lectin. The ELISA differentiated SIH (137
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cases) from non-SIH (56 cases) with sensitivity 85% and specificity 86%.

(3) Preparation of integrated machine (alpha-version) and its application to specimen.
Alpha-version machine was prepared and applied for measuring brain-type transferrin. SIH was differentiated
form non-SIH with sensitivity 72% and specificity 75%. Twenty micro liters of CSF was used for the analysis,

which is completed within 3 hours. Coefficient of variation was 10%.

4. Significance of the study

In the present study we prepared alpha-version machine as an ahead of schedule. Pretreatment devise has
been already released to the market and its combine to alpha-version machine will be feasible to prepare the
final form of the machine (beta-version). With the beta-version machine, we plan to utilize 0.5 mL CSF and
completing the assay within one hour. The rapid measurement will help to plan future clinical examinations
and therapeutic strategy.

As the marker of CSF leakage, we analyzed GIcNAc-terminated transferrin in SIH. CSF leakage is suspected
to occur in sequela after car accident and athletic injury. For these disorders, diagnostic markers have not been

established yet. GIcNAc-terminated transferrin would be applicable to these disorders.



