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A EIE T B{ER Meyer Children's Hospital, Mass
Spectrometry, Clinical Chemistry and Pharmacology Lab. (Florence,
ltaly) FF & BI 77 3%, FIFA AL E HH2EEY (Solid Phase Extraction: SPE)
R € 1 BRI B A L (LCMS-8050) 4T F M EE - (Dried Blood Spot:
DBS) S BEIE MM E B~ . S FIZ R G 80 SPE JTAEIEITRL,
AISEE I B R R AN S TSR B FT B H A, MM TAE .
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Sample Preparation and Analytical Conditions

B#=E84 54 a-iduronidase (IDUA) \ a-acid-glucosidase (GAA) |
fFAFmKF (DBS) {Ehtm. BE
£% 32mm B DBS FFLE R M EE] 96 FLER/E, RS SEE
BRANARRIER (Genzyme) MR RIIRIR, 7E37 CTHET 22 [Mad
RE. E1 ARLERRE.

1 FA#E4% SPE-LC #1 LCMS-8050 T4 IASBEMEE R4

Birt &9, FHARAFRIRZETT MRM (Multiple Reaction
Monitoring) M. B 2 JBIREEHEE DA AR AV &

a-galactosidase A (GLA) .

Liquid Chromatography Mass Spectrometry
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Measurement of Enzyme Activities in Dried Blood Spots with Online Solid Phase Extraction-LC/MS/MS System
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DBS
l < 30 pL Reaction Solution
Stand for 22hrs, 37 °C (humid chamber)
l <— 150 pL 0.1% HCOOH-CH,OH
Transfer New plate

l <— 150 pL 0.1% HCOOH-CH,OH

LC-MS/MS Analysis (2 pL Inject)

1 FaERiE

Preparation Process Flowchart

GAA-P: C3sH30N305 IDUA-P: CaoH2sN206

GAA-IS: Cz8H34N305Ds 00
cHy HO~ ‘\:,J\-f'
0, LNH - fH
?f;vvw/@ N g
IDUA-IS: CisH24N
GLA-P: Co7H37N;0s DUAS: Colta:Oe
GLA-IS: Co7H3:N305Ds r,; dhd
cH Ho ¢
NH o f
P o e
R
HD’@ lr\/ o
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Structures of Enzymatic Reaction Products and Internal Standards

#=1 MRM BFxf

MRM Transitions
179 MRM BF3XF; &2 J9 LC & MS &1, . Precursor ion Product ion
Compounds Polarity
m/z m/z
IDUA-P + 391.2 291.2
IDUA IS + 377.3 277.2
GAA-P + 498.4 398.3
GAAIS + 503.4 403.3
GLA-P + 484.3 384.3
GLA IS + 489.3 389.3
GE) P:Product, IS: Internal Standard
Fz2 DNEH
Analytical Conditions
<LC> <MS>
i : Shim-pack XR-ODS e - LCMS-8050
(7Z5mmL.x2.0mmlD, 2.2 mm) B iER : ESI (+)
g : POROS® R1 EORE : 100 °C
(30 mm L. x 2.1 mm 1.D., 20 mm) DLBE :100°C
WEMEA @ 0.05% HCOOH-5mM HCOONH,-H,0 AR - 100°C
RENTE B : 0.1 % HCOOH-CH;OH EUSTE : 3 L/min.
RENMEELH] ;50 %B IS FIR : 5 L/min.
SRIR : 0.6 mL/ min FIESRR : 15 L/min.
HIR :30°C

HREATR s 2l
SR8 : 5.5 min
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Online Solid Phase Extraction-Tandem Mass Spectrometer System

3 ATELE SPE-LC/MS/MS RU{XERHIRK . EREIRT A, 15EEMR4E
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Analytical Results
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FHA%T IDUA. GLA. GAA MIBERSEMHITTIE. %+ 3 AEEE
MMUEERTH; B3 AEEFRCEIN MRM &i%E. ZEH#R
AREMBHRE; HMAASBSHEEENER; #RB A
& IDUA #&; MM CATES GLA#SR; %D ITE GAAH
fho HHULAIAN, #5 A RTRURMIZIRA B AERRRIE, T#ES B~D

H LC/Ms H LOMS . N _
[ HimeisiE [ prAeili #3 EEENELERT
B |T EfE Example of Enzymatic Activity Measurement Results
Tt walsi BT wals
CT&(RVL AR CTOFRVL lDUA GLA GAA
) ' ) (umol/h/L) | (umol/h/L) | (umol/h/L)
Trapping and Cleanup Chromatographic Separation Blank 03 0.1 0.1
Control 15.2 10.1 6.0
) ” . SampleA 13.2 6.6 73
30 ?%Elﬁzéﬁmiél/ﬁ/gﬂSS/Ms RG SampleB 1.8 6.9 5.8
nline SPE- ystem SampleC 17.6 05 28
SampleD 84 2.0 0.8
FEME (umol /h /L) =[(P/IS) x [IS]x 30/ 3.4]/ 22
- (P/IS): =4 (P) AR (IS) BUEFRLL
< [1S]: AR (IS) BIREE (umol/L) - 30: SRINARE (ub)
- 34: DBS RYMIA=R (uL) - 22: REIAFIE (hr)
IDUA GLA GAA
1x100,000) (x1.000,000; (x1,000,000}
207 Blank Blank | 404 Blank
3.09
159 304
107 201 201
0.5 IDUA-IS LIDUA—P 1.0 GLA-P 104 GAALS LGAA,p
(19 S NS Y, S Y. 1, WSy’ S | G
0.0 o 20 30 40 min 00 10 20 30 40 min 00 10 20 30 40 min
(€100,000) (x1,000,000) (x1,000,000)
204 . Positive Positive g ¥ Positive
IbuA-P Control | 30 GLA-P Control 40 GAA-P Control
154 304
10 209 20
mc'mm':\ W ———— A
00 10 20 30 4o min 00 10 20 30 40 min 00 10 Jo 30 4o min
1x100,000) (x1,000,000) (1,000,000
2.0 |DUA-P Sample A GLA-P Sample A 401 GAA-P Sample A
3.0
159 3.0
10 207 2o]
L L
00 TDUA=IS—p 00 GL'A'-I'F‘ A 00 GAA-TS
o el T 200 T T30 T Tdo T T min 00 10 20 30 40 mn 0o 10 20 30 40 min
1x100,000) (x1,000,000) 1,000,000)
20 Sample B SampleC | 441 Sample D
3.0
154 301
1.0 207 204
051 IDUA-P 107 LGLAP 10 GAA-P
00 IDUATS N\ 00— hLAlb,\ — 1w GAA-I‘..vA_-
00 10 20 30 40 min 00 10 20 30 40 mn 00 10 20 30 40 min
3 ZBHFKEAYR MRM BIEE
Blank: A& MR FHKIESR. Sample A: B R MESEMAIFER. SampleB: & IDUA ¥5. Sample C: & GLA ¥f. SampleD: K& GAA HE&

MRM Chromatograms of Each Target Compound
Blank: Sample filter paper containing no blood; Sample A: Sample containing enzymes with all activities; Sample B: Sample missing IDUA;

Sample C: Sample missing GLA; and Sample D: Sample missing GAA

[&Z k]
La Marca G et al., Anal. Chem. 81 (2009) 6113-6121
D.Ombrone et al., Eur.J.Mass Spectrom.19, 497-503 (2013)
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FEAMARENHEETIEFR, #1527 Dr. G. la Marca (Meyer Children's Hospital, Mass Spectrometry, Clinical Chemistry and Pharmacology Lab., Florence, Italy)
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