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Establishment of new screening methods for three kysosomal storage diseases using tandem

mass-spectrometry
We established new screening methods for three lysosomal storage diseases (Pompe

disease, Mucopolysaccharidosis type I, Fabry disease) using tandem mass-spectrometry.
Previously, we used fluorescent artificial substrate for screening of these diseases, but this
method has a problem of its analytical range. We would continue this newborn screening
pilot study using LC/MSMS methods.



3.

Development of screening methods of lysosomal and peroxysomal diseases by biomarker

analysis
Very long chain fatty acid (LysoPC) was measured by LCMS/MS and we demonstrated

its usefulness for the screening of adrenoleukodytrophy (ALD). It is useful for the diagnosis
of NPC by measurement of serum oxysterol (7-ketocholeterol, 7 KC) as a primary screening
method of Niemann-Pick C (NPC) by LCMS/MS. We carried out the diagnosis of about 18
NPC patients from 200 suspicious samples of patients from the whole country. It was also
confirmed that it is possible to further confirm the diagnosis of NPC by LCMS/MS
measurement of serum lysosphingomyelin (LysoSM). Development of a screening method
with dried blood spots (DBS) in Neuronal ceroid lipofuscinosis (NCL) type I and II. We
examined enzyme diagnostic conditions of NCL types I and II, and conducted the studies
with about 400 specimens of DBS for neonatal screening. Our studies revealed that the
newborn screening is possible.

Development of screening methods of mucopolysaccharidoses using trace amount of urine

samples
Increase of urinary glycosaminoglycan (dermatan sulfate DS and heparin sulfate HS)

excretion is observed in mucopolysaccharidoses type I, II, and VI. However, more than 50ml
urine is required for this measurement in currently available methods. We established
methods for detecting urinary dermatan sulfate and heparan sulfate concentration using
LC/MSMS based on the disaccharide method. This method requires only 0.1 ml urine, and
analytical range is much wider than currently available methods. We apply this method for
high-risk screening of mucopolysaccharidoses.

Pilot study of nerborn screening for severe combined immunodeficiencies

We have established the frame work of new born screening for severe combined
immunodeficiencies by measurement of TREC using paper filters. To date, we have measured
TREC values of 544 samples from 592 new born babies by qPCR and returned the results to
the families by mail within 24 days on average. Two samples out of them were below the
detection level limit of TREC (positive). Although one was found to be false positive later, the
baby from whom the other had been obtained had mild lymphopenia at birth and recovered
it at one month old, suggesting that the values of TREC measured using paper filters
reflected the increased and decreased counts of peripheral lymphocytes of babies. We
maintain the NBS here and are prepared to expand it outside of our center.

Establishment and imrovemnt of screening methods for primary immunodeficiencies.

For the purpose of the improvement of the prognosis of PID patients through the newborn
screening, we performed the experiences as below. Multiplex Tagman-based quantitative
PCR method to quantitate TREC and KREC was established. Automated DNA extraction
method from dried blood spots (DBS) was validated. With these methods, we determined
normal reference range of the TREC and KREC using the 1000 DBS from stocked Gifu
prefecture and 500 DBS from the babies born in Toky Medical University. We quantitated
TREC using the FRET kit approved by FDA (ARVO EnLite TREC, Perkin Elmer) at the same
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time and found no difference between 2 methods. We also started to discuss the
establishment of the consortium for PID newborn screening.
Establishment of confirmed diagnosis system of screening positive cases.

We examine whether the next generation sequencing can be applicable as the confirmatory
diagnosis method in the lysosomal newborn mass screening. The subjects are those who
underwent the lysosomal newborn mass screening for Fabry and Pompe diseases and who
were positive for the test in Fukuoka prefecture. During the study period from July 2014 to
January 2017, 42,280 newborns underwent the mass screening. Among them, 23 who were
positive for Fabry disease screening and 28 for Pompe disease screening needed further
confirmatory diagnosis including genetic diagnosis. As a result, 4 individuals were diagnosed
with Fabry disease while none had Pompe disease. This indicates that only 61 newborns
require genetic tests during the 29-month-study period. The cost of one sample in the next
generation sequencing reduces as the numbers of samples that are analyzed at the same
time increases. Thus, the next generation sequencing may not be appropriate to provide the

genetic test for those who are positive in the lysosomal newborn screening.
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