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Exosomes are small membrane vesicles with a diameter of 30 to 100 nm released from immune cells and
tumor cells, enclosing cell-specific proteins, mRNA, non-coding RNA. In recent years, the possibility that
these exosomal components are useful as biomarkers of tumor cells has been reported, and correlation
with early diagnosis of cancer, determination of therapeutic effect, prediction of prognosis has been
actively studied . However, in the conventional purification method, the purity of exosomes is lowered due
to the contamination of unrelated proteins. In particular, when ultracentrifugation is used for purification
of exosomes, the recovery amount is unstable due to a complicated operation. In addition, an expensive
ultracentrifuge is necessary and it is impossible to deal with a large number of specimens.

Therefore, we developed a novel method by conjugating exosome-receptor Tim4 protein to
magnetic beads and purify exosomes with simple and high purity by affinity purification method using
the beads. Tim 4 binds phosphatidylserine (PS) on the exosome membrane in a calcium-dependent
manner. Therefore, by using an elution buffer containing EDTA as a chelating agent, high-purity
exosomes containing no contaminants can be efficiently released from the beads. In fact, when exosomes
were purified from human leukemia cell lines using Tim4-Fc magnetic beads and compared with
exosomes purified by the conventional ultracentrifugation method or polyethylene glycol (PEG)
precipitation method, it was found that most of the contamination was removed and exosomes with a
purity higher than 100 times higher were purified (Scientific Reports. 6: 33935 (2016)). Based on this
result, a patent application was filed (Patent Application No. 2014-246876, PCT / JP2015 / 083505).



Next, it was examined whether exosomes can be purified from biological samples using Tim4-Fc
magnetic beads. Exosomes were purified from human blood and urine, and the purification conditions
were optimized. As a result, it was possible to establish conditions for high-purity and high-efficiency
recovery of exosomes. A high purity exosome purification kit using these results was launched by Wako
Pure Chemical Industries, Ltd. as a domestic reagent, and it has been well received both domestically and
abroad. It is expected to become the standard of exosome purification method in the future.

In order to identify novel tumor markers using this method, urine samples from urothelial
carcinoma patients and healthy volunteers were analyzed in collaboration with Department of Urology,
Osaka University Hospital. When miRNA was extracted from the exosomes and highly expressed miRNA
was searched, it was confirmed that 5 miRNAs are highly expressed in urine exosomes of cancer patients.
Next, verification cohort was performed with 60 urinary exosomes, and we found that miR-21-5p can be
the best tumor marker for urothelial carcinoma out of 5 miRNAs (Oncotarget. 14969 (2017)). In particular,
miR-21-5p was shown to be useful for the discovery of cancer which cannot be detected by urinary cytology.
We expect to identify novel tumor markers and various disease biomarkers by purifying exosomes not only
from urine but also from blood and spinal fluid using this purification method. Furthermore, by using it at
the site of clinical examination, exosome is expected to be used as a new examination item.

On the other hand, exosomes derived from cancer cells that are present only in a small amount
in vivo are hidden by exosomes derived from a large amount of healthy cells, so that it is difficult to
diagnose early with high sensitivity. Therefore, we developed microfluidic chip for exosome analysis
capable of capturing one cell and succeeded in capturing exosomes derived from one cell with Tim4 using
this chip. By developing this technology, we expect to develop an innovative early diagnosis method using

exosomes derived from single cell.
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