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1% 2. Fragmentation patterns of HMP.
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13 4. HMP concentration and ion abundance ratio.
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concentrations (by MS/MS)

Comparison between galactose

(by ECA) and HMP

ECA (12.0 mg/dL

ECA (<12.0 mg/dL)

ECA AMP KMP IAR ECA AMP AMP AR

(mg/dL) (mmol/L) (mmol/L) (mg/dL) (mmol/L) (mmol/L)
Mean 17.3 10.62 8.67 1.22 1.57 1.46 2.63 0.50
SD 5.20 3.89 2.95 0.10 1.46 1.37 1.43 0.27
Max 31.30  23.14 16,79 141 6.70 5.70 7.89 1.07
Min 12.40 5.07 4.24 096  0.50 0.00 0.74 0.00
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y = 0.5935x + 0.4747
R® = 0.926
p < 0.01
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181 5. Correlation between galactose (by ECA) and HMP

concentration (m/z 79).
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16 F R® =0.8466
p < 0.01
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13 6. Correlation between galactose (by ECA) and HMP (m/z 97)

concentration.

6. ECAYl 3ol A% vl

ECAH ¥ MS/MSH 9] AUEE ulis] 1S w ECAH el ol
T 853904 17.42%, MS/MSH o] WHolZA|+= 2.05014 5.12%=
MS/MSH o] $53 FUEES et (F 2 2 E 3).

il
i

- 12 -



3 2. Precision of ECA method

Mean galctose

concentration SD CV (%) n
(mg/dL)
1.43 0.25 17.42 39
6.96 0.44 6.27 40
14.53 1.08 7.43 40
33.58 2.86 8.53 40
3 3. Precision of MS/MS method
Gal-1-P
enrichment level  Mean SD CV (%) n
(mmol/L)
16 12.7 0.40 3.06 10
8 5.29 0.17 3.17 10
4 2.55 0.10 4.13 10
2 1.34 0.06 4.68 10
1 0.76 0.04 4.83
0.5 0.41 0.02 5.12

=
%+ UDP-gal-4-epimerase Z3o]3)
79)

SAaAAE = $A; 3ol A AA ST

o Z7+e] HMP

= (da4

9) 24.9, 20.4, 18.5 mmol/L3} 2. ™, IAR2 7}7} 1.54, 1.67, 1.72%]
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3% 4. Characteristics of galactosemia patients and samples

Patients Samples
o HMP conc (m/z 79),
Deficient enzyme [AR
mmol/L
UDP-Gal-4-epimerase 24.9 1.54
UDP-Gal-4-epimerase 20.4 1.67
UDP-Gal-4-epimerase 20.4 1.67

8. A4 84

ECAHI A ZZFEQ A %7} 12.0 mg/dL o|AoE L2 3x}
MS/MSH ] Q1A XS HMP %2 16 mmol/L, IARS 152 7]32

& ASECAYAAN AFgoz F45 & 455 17430

HU ol
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Abstract

Neonatal screening for galactosemia using tandem mass

spectrometry

Jae Gyun Lim

Department of Medical Science

The Graduate School, Yonser University

(Directed by Professor Jeong-Ho Kim)

Galactosemia (OMIM 230400) is an inherited disorder in the
metabolism of galactose caused by deficiency of the enzyme
galactose—1-phosphate uridyl transferase, galactokinase, or
UDP-galactose-4-epimerase, which leads to accumulation of
galactose and galatose—1-phosphate (gal-1-P) in blood and
tissues.

There are several methods for neonatal screening of
galactosemia. Enzymatic colorimetric assay (ECA) is widely used
method. But all current methods require special reagents with
multistep sample preparation procedures, and are time-consuming.
The object of this studyis to evaluate tandem mass spectrometry
(MS/MS) for the screening of galactosemia. The specimens were

analyzed by a MS/MS protocol to determine the hexose
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monophosphates (HMPs) content, from which indirectly gal-1-P, a
marker of galactosemia was determined.

We analyzed dried filter—-paper blood samples obtained 3~6
days after birth for routine neonatal screening from 158 cases,
including 3 galactosemia patients. Total HMPs were assayed by
negative—ion mode electrospray tandem mass spectrometry
(MS/MS). The predominant precursor/product ion pair (m/z 259/79)
was used to quantify total HMPs by external standardization.

A total of 111 reference samples were available for this study.
The mean concentration of aldose monophosphate and the mean
concentration of ketose monophosphate were 1.46 mmol/L, 2.63
mmol/L, respectively. The mean ion abundance ratio (IAR) was
0.50. Samples from galactosemia patients (deficiency of
UDP-galactose—4-epimerase) showed increased HMP (m/z 79)
concentration (range for patients, 18.5-24.9 mmol/L) and IAR
(range for patients, 1.52-1.72). MS/MS method was in good
correlation with ECA (r2=0.926). And turn around time was less
than 2 minutes.

In conclusion, quantitative analysis of HMPs by MS/MS was
correlated well with conventional ECA method, reducing the
turnaround time comparing with ECA method, and was regarded as

useful for the galactosemia screening.

Key Words: MS/MS, galactosemia, galactose—1-phosphate,

neonatal screening
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