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Glycin och oxiderat glutation
minst och storst i metoden

Om aminosyror

HZN/YO Glycin Mw 75

Beroende pa sidokedjan kan Nio stycken &r essentiella O
aminosyran t.ex. vara: Fenylalanin
* Aromatisk (fenylalanin) Histidin
* Sur (asparaginsyra) H Isoleucin
* Basisk (arginin) H O Leucin
* Neutral (alanin) | | Lysin
N C C OH Metionin
) i Aminogrupp Karboxviary Treonin v 65356 Mw 613
Olika funktioner: yoriee

* Energikallor R Trypt\;):ﬁ: HOY\N)%‘/HMOH
H

* Neurotransmittorer Sidokedja 0
* Byggstenar till protein s

. H
Metabola regulatorer HO)WLH/(WNQKOH

* Prekursorer i olika metabola vagar
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Varfor analyserar vi aminosyror?

Utredning av medfddda metabola sjukdomar Andra patologiska tillstand
Rubbning i aminosyraomsattningen Sviltreaktion

PKU (Fenylketonuri),

MSUD (Maple Syrup Urine Disease) Leverpaverkan

Homocystinuri )

Glutaminbrist Hyperammonemi

Non-ketotisk hypoglycinemi H laktat .

erlaktatemi

Ureacykeldefekter P

Citrullinemi Nedsatt tarm- eller njurfunktion

OTC-brist

ASL (Argininosuccinatlyas-brist) . .

HHH (hyperornithinemia-hyperammonemia-homocitrullinuria) Verlflerlng av positiva prover V
Defekter i transportdrer av aminosyror fran nyféddhetsscreening

Cystinuri

Lysinurisk proteinintolerans

Uppfoljning av patienter
under behandling

EL
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Autosomalt recessiv arftlighet

Frisk foralder

O

I}

&8

Friska barn

Anlagsbarare Anlagsbdrare  Anlagsbéarare

&8 a0 Y

Anlagsbarare Friskt barn Anlagsbarare Sjukt barn
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Exempel pa forekomst:

PKU: 5:100 000
MSUD: 1:100 000
Homocystinuri: 1:300 000
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Produktionsstatistik

Totalt ca 1900 prover/ar
P-aminosyror ca 1200 prover/ar
U-Aminosyror ca 500 prover/ar

Csv-Aminosyror  ca 70 prover/ar
Pipekolsyra ca 70 prover/ar
5-ALA ca 70 prover/ar
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Tidigare metod a.k.a. JEOL

Jonbyteskromatografi med ninhydrin-infargning.

Amingruppen reagerar med ninhydrin och det bildade fargkomplexet detekteras.

0 HO o)
N
2 OH GOOH -CO, -RCHO i X
on e e O
Y 0O

purple
Nackdelar

* Analystid pa instrument: ca 2,5 h/prov

* Dyridrift —inkop av buffertar, ninhydrin. Serviceavtal. Ny kolonn efter 1000 injektioner.
» Sarbart — ett instrument, svart att fa service. Svart att kora ikapp avbrott.
* En del aminosyror svara att skilja ut fran andra.

* Svar utvardering och bedémning av ffa urinprover (storande substanser)
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Patientprov i urin —JEOL

i [ 80213145.001 : 0074050872-U ]
s & &
02000 ---= E S

0.0898 -+

.................................................................................

Eln 8738

Cystine 51,16

Val 48.60

L{+) Cystationin 63 24

AAA 3574

Bala 7834

Homocystine 8320

/ Gaba 8546

-0.0004 -+




il {imoR. Erndim AA2021.08

Deviations
>35D >398 Totalt 273 st
2-35D 380 - 398

15-20SD 371-380

1.0-15SD 362-371

05-10SD  353-362

00-05SD 343-353

-05-00SD 334-343

-10--05SD 325-334

-_._n_

-15--10SD 316-325

[+ [ =84st =31%

-2--1.55D 307-316

-3--2SD 289 - 307

|+ [] =144t =53%

<-35D <289

lon-exchange chrom Ninhydrin 0 Int. Std LC-MS/MS l
lon-exchange chrom Ninhydrin 172 Int. Std Other

Reverse phase HPLC/UPLC with non MS detection Your Lab }:‘
LC-MS
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Principen for MRM med LC-MS/MS

argongas
MS1

=)

LC-flode Jonkilla Kollisionscell ~ MS2 Detektor
Kvadrupol 1 Kvadrupol 2
\ vakuum /
Moderjon Dotterjon
© rarention © Daughterion
Precursor ion Product ion
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Framsta utmaningarna

 Samma massa — isomerer, isobarer, in-source-fragment, naturlig isotopspridning
* allo-isoleucin, leucin och isoleucin; alanin - sarkosin
* pipekolsyra och ISF fran glutamin och glutamat; asparagin - aspartylglukosamin
* Asparagin - aspartat, glutamin - glutamat, m.fl.
—> Stort behov av kromatografisk separation ‘

* Endogena substanser
* Tre olika matriser; plasma, urin, likvor
* Hur kalibrera pa basta satt?

* Manga analyter
* Kvantitativa?
* Kvalitativa?
* Interna standarder?
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Kalibreras ej, intressant att félja.

Kalibreras g], viktig diagnosmarkar

[ ] L] ) .
Kvantitativa Kvalitativa
kHcI)-ista System K b h System K b h
a[l);nr:tr— (P, Csv, U) a.k.a. Substans Parent Daughter (P, Csv, U) a.k.a. Substans Parent Daughter
500 P, Csv Tau Taurine " 126,02 | 108.02 F, U 5-Cys Sulfocysteine 201.98 119.98
1000 P, Csv,U | Pro Proline " uror T 7107 P, U Petn Phosphoethanolamine " 14203 7 a403
250 P,Csv, U |Asp Aspartic acid " 1305 7 7405 P,U Hypro Hydroxyproline 132.07 86.069
250 P, Csv Glu Glutamic acid " 14806 7 84.06 P,U GSH Reducerat glutation " 308.00 | 179.00
250  |P,Csv, U |Thr Threonine " 1007 | 7407 p,U Sar Sarcosine 90.06 44.06
100 P PA Pipekolsyra " 130,00 7 84.00 P, U AAR Alpha-aminoadipic acid " 16208 | 98.08
1000 P,Csv,U Phe Phenylalanine " 16700 7 12108 PU AGA Aspartylglucosamine " 33614 | 12614
1000 P,Csv,U Tyr Tyrosine " 18308 7 13708 P,U Allo-lle Allo-isoleucine "13210 7 s6.10
. 100  |P,Csv,U  Met Methionine : 150.06 : 10406 P,U FIGLU Formimino-glutamic acid : 175.07 : 84.07
g 1000 P, Csv Gln Glutamine L 148.08 L 85.08 P, U Hcit Homeocitrulline L 190.12 L 173.12
He) 1000 P, Csv, U Ser Serine 106.05 60.05 P, U GS5G Oxiderat glutation 613.16 355.16
= 100 Csv Asn Asparagine " 13306 7 74.06 P,U Sac Saccharopine " 27714 T 8414
2 500 P, Csv,U Wal valine " 11000 7 73.00 P, U GlyeylPro Glycylproline " 17300 7 11600
o 1000 P, Csv,U Leu i 3311 T osi P, U BAIB Beta-aminoisobutyricacid | 104.07 |  86.07
e 350 p,Csv,U e Isoleucine " 13210 | 8610 P,Csv,U  |bAla Beta-alanine 90.062 72.06
g 1000 P, Csv,U Ala Alanine " 9006 | 44.06 P, U ASA Argininosuccinic acid " 20113 7 7013
& 1000 (Gly) P,Csv, U |Gly Glycine " 7600 7 3004 P, Csv, U GABA Gamma aminobutyric acid 104.071 87.071
100 |p,Csv, U [cCit Citrulline " 17610 | 15000 PU ASA anh x ASA anhydrid x "oz | 7012
100 P, Csv Trp Tryptophan " 0510 | 18810  P.U ASA anh x ASA anhydrid y "2312 7 7012
00 U (Cys)2 Cystine ¥ >a1.03 | 15203 P.U ASA anh x ASA anhydrid z "2 T o012
100 U Cystationin Cystathionine " 22308 7 13408 U Nt-M-His (3) Nt-methyl-histidine 170001 | 124.09
100 U {Hoy)2 Homocystine ¥ 60.06 | 136.05 U Np-M-His (1) Np-methyl-histidine " 17000 7 96.00
250 U 5-ALA Delta-aminolevulinicacid | 132.07 | 11407  P.U Hylys 5-hydroxylysine " 16311 T 181
1000 P, Csv,U  His Histidine " 15608 | 11008 P.U Ans Anserine " 28113 "7 10013
500 | P,Csv,U |Lys e Y711 ”T san PU Car Carnosine " 2711 : 110.11
500 p,Csv, U |Orn Ornithine "133.10 7 70.10 P, Csv,U  HCar Homocarnosine 241.131 156.13
250 P, Csv,U Arg Arginine " asaz T 7042
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Upparbetning

Overfor 80 p
supernatant

Vortex- Centrifugera ca
mixa 17000 g 5 min
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Vortex-
mixa

Centrifugera ca
17000 g 5 min
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Inifefefe] Amiig 2\stdl
Kolonn och instrumentparametrar oo

The world'’s first specialty column for intact amino acid analysis via LC-MS

+  LC-MS analysis of amino acids ‘..
+  Amino Acid Analysis - No derivatization required '
Lc +  Ability to separate isobaric amino acids such as ’AP,‘ ! ;,.'l
Leu and lle ' o
*  High-throughput (< 1 minute) analysis for selected _' =~
. . amino acids No Dertvatization e
Instrument. WaterS Acq u |ty +  5-10 minutes for protein amino acids analysis oI 2 2
*  Pure spherical silica / 3um particles / unique o
stationary phase designed for amino acid
Kolonn: Intrada: 150x3 mm, 0.3 um, HILIC + lon-Exchange mode z e
Mobilfaser: A: Metanol:65 mM ammoniumformiat:myrsyra 80:20:0,3  ||wsrnmez0 o i g
. . L. No. Type Information Time
B: 100 mM ammoniumformiat:acetonitril 80:20 1 @ RN GCr7605>3000,Time 58010 7,00, ES+ (Gl =
> B MRMof79.05->32.00, Time 5.80 to 7.00, ES+ (1S-Gly (13C2,15N)) ]
. 5 B MRMof90.04->44.04, Time 5,60 to 6.85, ES+ (Ala) =
Gradient: 4 B VRMof90.05->44.05, Time 400 to 5.00, ES* (Sar) ]
5 @ MRMOof90.06-72.00, Time 13,50 to 14.80, ES+ (bAla/ BALA) =
. . 5 @ MRMof9404->47.04, Time 5,60 to 6.85, ES+ (1S-Ala (13C3,15N)) ]
pH, Jonstyrka och andel vattenfas okar 7 B MRMof104.05->86.05, Time 12.90 to 14.10, ES+ (bAIBA/ BAIB) B
5 @ MRMof104.06-87.00, Time 14.80 to 16.10, ES+ (ABA/ GABA) =
- o @ MRMof106.05-60.05, Time 480 to 6.05, ES+ (Ser) =
el 10 @ MRMof 110.05->63.05, Time 4.80 to 6.05, ES+ (IS-Ser (13C3,15N)) =
11 ’ MRM of 117.05->71.05, Time 3.10 to 4.30, ES+ (Pro (M1+H)) -
100 12 @ MRM o0f119.10--73.10, Time 5.10 to 6.40, ES+ (Val (M1+H)) [
13 @ MR of 120.05->74.05, Time 4.20to 5.40, ES+ (Thr) =
14 @ MRMof122.05->7505, Time 3.10 o 4.30, ES+ (S-Pro (13C5,15N))
= 15 @ MRMof124.10->77.10, Time 5.10to 6.40, ES+ (1S-Val (13C5,15N)) I
16 @ MRMof125.05->78.05, Time 4.20to 5.40, ES+ (S-Thr (13C4,15N) =
17 @ MRMof126.00-107.95 Time 1.80to 280, ES+ (Tau) =
o 18 @ MRMof130.00->111.95 Time 1.80to 280, ES+ (S-Tau (D4)) 0
19 @ MRMof130.04->84.04 Time 4.30 o 550, ES+ (dummy-PA) =
20 @ MRMof 130.05-84.05, Time 430 to 5.50, ES+ (PA) ]
|21 ’ MRM of 132.05->86.04, Time 2.70 to 3.90, ES+ (HyPro) -
[22 ! MRM of 132.06->114.00, Time 15.10 to 16.40, ES+ (5-ALA / dALA) -
IVI S b3 @ MRMof132.10->86.05, Time 475 t0 6.80, ES+ (Allo-le lle) =
b4 @ MRMof133.05->74.00, Time 3.40t0 6.10, ES+ (Asn) |
s @ MRM of133.08->70.05, Time 2420 to 2555, ES+ (Orn) =
s @ MRM of133.10-87.05, Time 47510 6.80, ES+ (Leu (M1+H) =
. b7 @ MRMof134.05-74.00, Time 3.40 10 6.10, ES+ (Asp) =
Instrument: Waters Xevo TQD 28 @ MRMof 137.05-90.05, Time 440 10 5.60, ES+ (1S-PA (13C5,15N) 57
b9 @ MRM of 138.06-120.00, Time 15.10 to 16,40, ES+ (1S-5-ALA/ ALA (13C5,15N)) =
. o e . . o MRM of 138.08->74,05, Time 24.20 to 25,55, ES+ (1S-Orn (13C5))
75 stycken MRM-6vergangar samlas i tidsoptimerade fonster il ol oy ey Tl TR — =
32 ’ MRM of 139.10->92.05, Time 4.75 to 6.80, ES+ (IS-Leu (13C6,15N) o IS-lle (13C6,15N)) -
. . .. . 33 @ MRM of 142.05->44.06, Time 2.00 to 4,60, ES+ (Petn)
80 stycken analyter (|nk| 27 |S) i utvardermg 4 @ MRMof147.05-584 04, Time 24.20 10 25 55, ES+ (Lys) =
35 @ MRM of 148.05-84.05, Time 4.15 10 6.00, ES+ (Glu) ]
s MR of 148.06->85.06, Time 4.15 10 6.00, ES* (GIn (W1+H))
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Utvardering

Name D pmollL | %Dev|Type  [Wial  [Sample Text Mod Comment | Subject Name Use._|Trace Area| IS Area| Response| Height IS Height RT| Pred RT|Submiter [AcqTime|AcqDate | Primar. | Max. Cnc Flag | Rpt Lim Flag | No Sol D |

1 AA_220705k_002 | Slask2 AA-Mix Blank TAT |-AA- 0[183.08 > 137.08 141750 1080701 5.44|Intrada - 11:41:39 [05-Juk22 YES

2 AA_Z20705k_003 | Blank + IS Blank 1A |-AA- 0]183.06 > 137.08 156843 1236677 | 5.44|Intrada - 12:17:02 [05-Jul22 YES

3 AA_Z20705k_004 | KalE 4.01428| 0.4| Stand. 1A2 1[183.08 = 137.08 4717 162023 0.029] 33989 1269538| 5.43 5.44|Iintrada - 12:52:25 | 05-Jul-22 bb NO NO| NO 289

4 AA_220705k_005 | Kal D 19.60183| -2.0Stand. 14,3 1[183.08 = 137.08 20128 153396 0.131 156417 1209800 5.43 5.44|Intrada - 13:27:49 [05-Juk22 bb NO NO| NO 117 8]

5 AA_Z20705k_006 | KalC 100.75854] 0.8| Stand... | A4 1]183.086 > 137.08 79810 120413 0.663| 608564 942478| 5.42] 5.44| Intrada - 14:03:11 [05-Jul22 bb NO NO| NO 377.3|

6 AA_Z20705k_007 | Kal B 509.13121 1.8| Stand. 1AS 1[183.08 = 137.08 288664 86488 3.337] 2273863 B89867| 542 543 Intrada - 14:38:33 [ 05-Jul-22 bb NO NO| NO 1870.0f

7 AA_220705k_0028 | KalA 990.43070| -1.0Stand. 146 1[183.08 = 137.08 513406 79124 6.489) 4115638 B540306| 542 5.43|Intrada - 15:13:56 [05-Juk22 bb NO NO| NO 21931

8 AA_Z20705k_009 | 996361580 Stand... | AT |AA-Mix 1]183.086 > 137.08 157744 1208862 5.43|Intrada - 15:49:19 [05-Jul22 YES

i) AA_Z20705k_010 | 996361571 18.03698 | Qac 1A8 |DKLs 0[183.08 = 137.08 18176 150253 0121 144368 1195418| S40 5.42|Intrada - 16:24:42 | 05-Jul-22 bb NO NO| NO 122 6|

10 [AA_220705k_011 996361572 42303721 ac 149 |DKH-s 0[183.08 > 137.08 266187 94856 2808 2052296 758688| 540 5.42|Intrada - 17:00:04 [05-Juk22 bb NO NO| NO 1386.5]

11 [AA_220705k_012 | 166880082 186.38720 Analyte |1:A,10 | P-AMINO 0]183.086 > 137.08 125112 102245 1.224) 978573 £826814| 540 5.42|Intrada - 17.35:28 | 05-Jul22 bb NO NO| NO 451.2|

12 [AA_220705k_013 |702820113742 12277036 Analyte [1:4,11 | P-AMINO 0[183.08 = 137.08 86341 106993 0.807| 684167 860956| 5.3 5.40| Intrada - 18:10:51 05-Juk22 bb NO NO| NO 434 3|

13 |[AA 220705k 014 | 165880436 47.75120 Analyte | 1:4,12 | P-AMINO 0[183.06 > 137.08 39781 126049 0.316 320309 1025183 5.39 5.40|Intrada - 18:46:14 | 05-Juk22 bb NO NO| NO 154.8|

14 | AA_220705k_015 | 166880438 47.59436 | Analyte [1:8,1 | P-AMINO 0]183.086 > 137.08 40174 127710 0.315 322161 1060860 5.38 5.40| Intrada - 19:21:36 [ 05-Jul22 bb NO NO| NO 143.3|

15 [AA_220705k_016 | 166880335 11.11464| Analyte (18,2 |C-AMNO 0[183.08 = 137.08 10880 141230 0.078] 87505 1180675 5.39 5.40| Intrada - 19:56:59 | 05-Jul-22 bb NO NO| NO 537

16 |AA 220705k 017 | 165880444 14.65774] Analyte [1:8,3 |C-AMINO 0[183.06 > 137.08 14175 143432 0.099] 115273 191922 539 5.40|Intrada - 20:32:22 | 05-Juk22 bb NO NO| NO 63.4]

17 |AA 220705k 018 1167102801152 80.73051 Anaivte [1:B.4 |PIPEKOL 01183.08 = 137.08 62241 17077 0.532] 497707 949651 5.38| 5.38! Intrada - 21:07:46 105-Juk-22 bb NO NOI  NO 2153 |
~] Chromatogram == =3 u o | ==
44_220705k_007 Smooth(Mn,2x2 SWRM of 1 channel ES+ [ [Cempound name: Tyr
Kal B 18308 > 13708 | [Coeflicient of Determination: R'2 = 0.999745

Tyr5.42:288663.72:2973863 22916+006 | [Calibration curve: -2.35098-009 * x2 + 0.00655043 * x + 0.00281664
100~ Vo e N Response type: Internal Std ( Ref 61), Area * (1S Conc. /1S Area )
Curve type: 2nd Order, Origin: Exclude, Weighting: 152, Axs trans: None
P
1.004
%-] %

= E

]

2 0

& 3

\ \ -1.004 *
T T T T T T T T T T T min E
7 Smooth(iin, 22 ' S
007 Smooth{Mn,2x2 le::ngcg‘;\:wﬂgug S— S -
1S-Tyr (13C9;15N) 5.43,86497.85,689867 6.961e+005

.00
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CV % driftkontroller i QM 210101-211231 Plasma Urin
PLASMA URIN n=195 n=112

Analyt (Rt-ordning) LDK - LDK

Tau 3.2 25 na na
Pro 3.2 3.9 2.2 3.9
Asp 3.7 3.5 3.7 4.7
Glu 3.0 2.5 na na
Thr 4.4 4.4 33 4.1
Pipekolsyra 48 3.2 na na
Phe 4.2 3.7 3.6 4.7
Tyr 4.3 2.7 3.4 34
Met 4.1 35 5.8 5.1
Gln 3.6 2.9 na na
Ser 6.3 5.6 5.1 4.8
Asn 5.4 5.3 na na
Val 3.5 2.4 35 29
Leu 36 2.4 3.5 3.3
lle 3.4 2.6 2.5 3.3
Ala 3.3 2.6 2.3 3.2
Gly 3.9 31 2.7 3.8
Cit 35 2.4 2.0 3.4
Trp 31 3.0 na na
(Cys)2 na na 2.0 3.2
Cystationin na na 1.9 3.6
{Hey)2 na na 3.2 4.0
5-ALA na na 1.7 3.0
His 4.1 29 2.0 3.3
Lys 3.4 2.3 2.2 31
Orn 36 2.7 3.0 3.4
Arg 3.4 2.8 21 3.2
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Metodjamforelse: LC-\MIS/MS vs Jeol

Regressionsplott y = 1.0681x - 9.8404
. . 0o R?=0.955
Plasma generellt ok dverensstammelse
600.0 . i} . .
. _Treonin i urin
_ - e
Regressionsplott y = 0.9867x + 2.3993 3
R? =0.9981 £
1,600.0 g
1,400.0 e
1,200.0 — ‘
Leucin i plasma .
o, o000 o oo 100.0 200.0 300.0 400.0 500.0 600.0
= e -100.0
_g B00.0 ““.-
Metod 1
z 600.0 ‘ eto
.'.I“ —
4000 N Regressionsplott y =0.9821x - 0.0614
Fe R? = 0.9737
200.0 =" 10.0
00 0/ 9.0
0.0 200.0 400.0 600.0 BO00.0 1,000.0 1,200.0 1,400.0 1,600.0 BO ey . . .
Metod .. Ornitin i spinal

6.0

5.0

Metod 2

40

30 LN
20 é
10
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Metodjamforelse: LC-\MIS/MS vs Jeol

Regressionsplott

y=0.1263x + 4.1864

Regressionsplott y=0.0118x +4.6268
R?=0.0816
500.0
450.0
400.0
350.0 H .
Aspartat i urin-
~ 3000
o o
2 2500
w
= 2000
150.0
100.0
50.0
00 Lik®.gep- 0. ot -top b n gt ga T Y | o
0.0 50.0 100.0 150.0 2000 2d50.0 300.0 350.0 4000 4500 500.0
Metod 1
Regressionsplott y=04312x-0.233
R? = 0.6899
60.0
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-
% 30.0
s ol
[ ]
200
$..
) . .‘ et .
o » L ]
100 " °
0.0 Pl '." L]
0.0 10.0 200 3d0.0 400 50.0 60.0
Metod 1

1200 R?=0.2121
1200 - . o .
Cystationin i urin
1000
™ B0.0
3
LY
= 60.0
40.0 3 -
L ]
200 L] ® e
e e A .. R e e
. b g L ]
0o L 20e® VRN o B
o0 20.0 400 60.0 g B0.0 100.0 1200 140.0
Metod 1
Regressionsplott y =0.7004x + 5.3694
200 R2=0.7719
60.0
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; w00 . . .
8 L ]
o
= 300
200
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0o 10.0 200 300 40.0 50,0 60.0 70.0

Metod 1
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0,12 arb enh

0,037 arbitrar enhet
0,025 arb enh

*.

mv+3SD

mv

Allo-lle i plasma
SD*

LC-M5-MS

Riktighet for kvalitativa
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Diagnostisk Masspektrometri och

*alla utom MSUD-patienter och en postmortal
Karin Leckstrd




MSUD é JEOL

Kromatogram i plasma
Patient med MSUD

Karin Leckstrom, Diagnostisk Masspektrometri och Kromatografi Sahlgrenska Universitetssjukhuset



MSUD p& LC-MS/MS

100

5.00

5.10

5.20

Af_211228k_026 Smooth(Mn,2x2)
P-AMING 166868468

Patient med MSUD

allo-lle
567
2863839.00
22121228

530 540 550 560 570 580 590

6.36

F23:MRM of 1 channel ES+
13210 = 86.10
7.002e+007

min

6.60 670 680 690

Diagnostisk Masspektrometri och

Sahlgrenska Universitetssjukhuset



ASL-brist pa JEOL

IR

Kromatogram i plasma
Patient med ASL-brist

Karboxylsyra+karboxylsyra
—>anhydrid

o O
I I

C C 000 A Ao e
R/ \0/ \R.

Karin Leckstrom, Diagnostisk Masspektrometri och Kromatografi Sahlgrenska Universitetssjukhuset



ASA och anhydrider pa LC-MS/MS

AA_211230k_034 Smooth(Mn, 2x2) F72ZMRM of 1 channel ES+aA_211230k_034 Smoath(ln 2x2) N F69°MRM of 1 channel ES+
P-AMINO 156868543 ASA 291.13 > 70.13:P-AMING 166868543 ASA h d d 27312 70.12
ASA 5.371e+003 18.26 an y rl er 1.139e+002
1002, ry A00.
AA_211230k_033 Smooth(Mn,2x2) F72:MRM of 1 channel ES+fAA_211230k_033 Smooth(Mn,2x2) F89:MRM of 1 channel ES+
P-AMINO 166868534 291.13 = 70.13{f P-AMINO 166868534 273127012
ASA 6.496e+006 ASAz anh 5 566e+004
100+ 1475 100
626783.13
6366967
ASAx anh
18.25
6588.98
43312
Patient med ASL-brist
% .
ASAYanh
1186.40
n
0 . 1 1 __ ' N
T T T T T T T T T T T T T T T T T T T T T min T T T T T T T T T T T T T T T T T T T T T T T T T T min
147901420 1430 1440 1450 1450 1470 1480 1490 1500 1510 1520 1530 1540 1720 17.40 1760 17.80 18,00 1820 1840 1360 1880 1900 1920 1940 19,60 19.80 2000  20.20

Sahlgrenska Universitetss;j



Tripeptid
Glu-Cys-Gly

Glutationuri pa Jeol ey

0.1000 . o.?goo & IT\
. : = 1] . Glb Gy Cys i
: g o ; ; ea %
GSH 12 ~ § i | \;;
* | 3 = | i
’ . || Kromatogram ' : i
! & S S \J\jﬁ\_ A AN u—!ﬁLl:'ﬂr_]~\/_/J\—w\ A (L WA N‘MQ~MNU R \——” *JMK‘NRJV\\’\M
| J \_J | N
:j. | ! Patlen.t mec?l 5 Efter hydrolys
. glutationuri f

-0.0100

TTTTTTTTT RARBERER} ILARRRRARREERERE] L N R N RS R R N R R NN RN RN AR R ENR R R

frrrTT
0 10 z0 30 40 50 60 70 BO 90 100 110

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TN T T T T T T T T

T
0 10 20 30 10 50 60 70 80 30 100 110 118[min]

GSH — reducerat glutation
y-glutamyl transpeptidase deficiency caused by a large homozygous intragenic deletion in GGT1 . .
Eur.J. Hum. Genet. 26 (6) 808-817, 2018 J Asin-Cayuela et al. GSSG — oxiderat glutation

Karin Leckstrom, Diagnostisk Masspektrometri och Kromatografi Sahlgrenska Universitetssjukhuset


https://publications.scilifelab.se/journal/Eur.%20J.%20Hum.%20Genet.

SH och GSSG pa LC-MS/MS

AA_181015k_017 Smooth(ln, 2x2)
74048377 (FIGLU?) krea 3,48 74048377

1004

G S H _GSH red glutation
422

1138.22
a718

F73MRM of 1 channel ES+
308.05=179.05
9.902e+003.

AA_181015k_017 Smooth(Mn,2x2)
74048377 (FIGLU?) krea 3,48 74048377

100

9.62

F75:MRM of 1 channel ES+
613.05= 35505
7.095e+002

A0.07.

AA_181015k_012 Smooth(Mn,2x2)
73034105 sp 1:2 glutationuri krea 12 73034105
100+ GSH red glutation_
561779.81
5816991
%-]
0 .

F73:MRM of 1 channel ES+:
308.05 = 179.05
5.834e+006

Patient med

AA_181015k_013 Smooth(Mn,2x2)
73034105 sp 1:2 glutationuri krea 12 73034105

1004

glutationuri

GSSG ox glutation;9.73,1240254.38,5132888

9.80 9.90

10.00

F7S:MRM of 1 channel ES+
612.05 > 355.05
5.140e+006

1010 ..10.20 1030 4040 1050




Patient med MSUD

A B [ D E F G H{l J K L 1] M 9] P Q R 8 T u v w X ¥ |
1 |5U/Sahlgrenska weos,  P-Aminosyror  |Projekt AA_191230k | S :191222-757390894P P-Aminosyror
2 |Laboratoriet for Klinisk Kemi 2019-12-30 [CiCnre: 76739089 ] http:iiclab02/s e cure PSR > 019 1222- 757 39089AP pf 7 6E+07
3 |413 25 GOTEBORG Signatur: zeiha A Arsmapp
4| mckraditerat enligt SOVIEG 15 183 - 2016
E IMPORTERA RESULTAT

naste anvindas innan rapportfilen

7 |Namn _ Personnummer: — kamwerterats fir ate skickas Gl TEX.
3 |Avdelning: © 330 bkortv Barn Provtagningsdatum: 20198-12-22 1138 my+ 35D
9 =18 ar (av = ca 55 prover
‘!q Aminosyra| pmoliL 800 won Aminosyra | pmollL Aminosyra R:r:?::’a‘:?- :;:'}
12 |Taurin 34] _ 2 Tau 33.6711 8-Cys 0.001753 0.227
13 |Aspartat 3.8 1 Asp 3.8414] Petn 0.075093 0.448
14 [Treonin 53| | 700 1 | 52.792) Hypra 0.571634 2.910
15 |Serin 96 4 Ser 95.8668] GSH 0.001504 0.021
16 | Glutamat 80 1 Glu 80.2381 Sar 0.058653 0717
17 | Glutamin 420 gl — 4 Gin 418.248] AAA 0.065364, 0.354]
18 |Prolin a1 4 Pro 80.6127] AGA 0.007533 0.023
19 | Glycin 170 4 Gly 167761 Allo-lle 2529223 0.119
20 |Alanin a7 g . 4 Ala 86.4692] FIGLU 0.009035 0.137
21 |Citrullin 13] 0.4 |Cit 12.5888] Heit 0.024035 0.323
22 Valin 480 I 2 Val 464 432 G386 0.001926 0.014]
23 |Metionin 9.6 o 0.4 |Met 9.64463] Sac 0.005247 0.019
24 |Isoleucin 190 1 lle 189.974] GlycylPro 0 0.030
25 |Leucin 650 200 4 Leu 646.2] BAIB 0.119708 0.512
26 |Tyrosin 42] 4 Tyr 41.5014] bAla 0.183381 0.611
27 |Fenylalanin| 54 4 Phe 54.0677] ASA 0.007733 0.057
28 | Ornitin 21 200 4 2 omn 20.6003] GABA 0.031335 0.064]
29 |Histidin 63| 4 His 62.9911 ASA X anh 0 0.267
30 |Lysin 56 -‘V 2 Lys 55.493 ASAyanh 0 0.781
31 |Tryptofan 23] 100 4 . 04 |Trp 22.5952] ASAZanh 0 0.107
32 |Arginin 38 - " 1 Arg 38.1172 0.17907%
33 o D D D D n 0.022899
34 0 |:| Hylys 0.04808 0.153
35 fEEEfiEssEEze853s¢E£35§8 8¢ Ans 0 0.067
£ ;§§«§§E52§>§§§§§_§§’-‘§§ car ; Coas
37 £ HCar 0.007539 0.025
38
39
40 |Kommentar:
411 MsUD. Kontroll
ig Koncentrationen av allo-isoleucin &r signifikant 6kad. Kvantifieras ej med den nya metoden.
wa




Patient med ASL-brist

A B c 8]} E F G H | J K L M N o P Q R 8 T u v
1 |SU/Sanlgrenska U-Aminosyror Projekt AA_191011K) 20191007-74056466AL)
2 |Laboratoriet for Klinisk Ken 2018-10-14 http:ficlab02/secure. | 20191007-740564664U.pd
3 |413 25 GOTEBORG Signatur: karan39 Arsmapp
4 | Ackrediterat enligt ISOHEG 15 165 2016
5 2
6 _ IMPORTERA RESULTAT
7 e Personnummer. - e i e cpee
8 |Avdelning: 471040 Klinkem Lab Jonkaping Sj Provtagningsdatum: 2019-10-07]
9 11:15
10 [Uppsamlingstid timmar): ] kreatinin
11 [Diures (ml) [Kreatinin mmollL 18] mv+ 330
12 (av ca 40 prover)
:IIi e i Tr’:;:’i:‘i:l zitln‘z‘ir:lﬂrz‘g;n?r:ans Alder: =2 irl oo Aminosyra umolil. v Aminosyra Relf::‘\;AA— per kreatinin 7 per k':s:nimn
15 |Aspartat 5.8 4| 5] 1 Asp 5.5591 5-Cys 0.058133 0.04 015
16 |Treonin 37 23| 80 1 Thr 36.577 Petn 0.834093 052 1.63
17 |Serin 72| 45 120] 4 Ser 71.6892 Hypro 0.393244 0.24] 235
18 |Prolin 8.5 5| 10] 4 Pro 8.49273 GsH 0.002477 0.00 0.01
19 |Glycin 290 180 600 4 Gly 292,604, Sar 0.009437 0.01 0.84
20 |Alanin 64 40| 200] 4 Ala 64.2125 ARA 0.41837 0.26 1.90
21 |Citrullin 11 <1 [§ 04 Cit 1.13692 AGA 0.416219 0.26 0.66
22 |valin 1 ] 20| i 2 Val 11.433 Allo-lle 0.006671 0.00 0.03
23 |Cystin 9.0 6 20| 04 (Cys)2 9.01008 FIGLU 0181 011 1.00
24 |Metionin 29 2 7| 04 WMet 2.86478 Heit 0417431 0.26 1.05
25 |Cystationin 1.3 <1 3| 04 Cystationin 1.25958 GS5G 0 0.00 0.002
26 |Isoleucin 41 3 20| 1 lle 407743 8ac 0.07802 0.05 0.37
27 |Leucin 98 6 20| 4 Leu 9.80066 GlycylPro 0.959353 0.60 3.63
28 |Tyrosin 35 21 33 4 Tyr 345363 BAIB 1.286798 0.80 5.35
29 |Fenylalanin 17 1 23] 4 Phe 17.3405 bAla 0.07309 0.05 1.29
30 |Homocystin <0.4| Ej berd 04 (Hey)2 0.02664 ASA 483 650568 300.40 5.61
31 |Ornitin 35 2| 12) 2 Orn 3.86139 GABA 0.040751 0.03 0.09
32 |Histidin 140 88 400 i 4 His 142.29 ASAxanh 245 545986 152.51 4.18
33 |Lysin 17 1 50 2 Lys 17.4057 ASAYanh 246.860251 153.33| 13.0
34 |Arginin 51 3 20 1 Arg 5.08484) ASAzanh 21.714923 13.49 0.78
35 M-WM-His (3) 3.191846 1.98 745
36 Mp-M-His (1 0.452621 0.28 273
37 Hylys 0.155285 0.10 1.70
a8 Ans 0.114033 0.07 217
39 Car 7.435009 462 320
40 |Kommentar: HCar 0463301 029 058
i; Argininosuccinatlyas-brist. Kontroll.
ﬁ Koncentrationer av argininosuccinat (ASA) och ASA-anhydrider &r signifikant Skade. Kvantifieras e] med den
45 | nva metoden. Obst

Kromatografi



Pa gang... nya referensgranser for kvalitativa AA

Allo-lle i plasma GlycylPro i urin

mv+3 SD = 0,128 arb enh (idag 0,119) mv+3 SD = 4,66 arb enh (idag 3,63)

mv+3 SD mv+3 SD
alla <1man <18ar Man Kvinna alla <6 man <2ar >2 ar
Arbenh 0.128 0.097 0.129 0.156 0.121 arb enh 4.66 7.35 3.80 2.64
antal 1438 136 1157 57 59 antal 770 159 152 447
pAllo-lle
uGlycylPro/krea (arb enh per krea)
(arb enh)
300 140
250 120
500 100
80
150
60
100
40
. I - HI
0 'I III" == - - 0 Illllll - - _ _ _ -
©C 8 522 I 8K IATIT SRS EII RN © © N O % M O N O % © 9 N O % O 9O o
O O O © 3 @ d +d +d g o4 +4 d & s & N o — — ~ [32) < < [Te) © ~ ~ [*9) (o)) (=)
o o o o o o o o o o o o o o —

Karin Leckstrom, Diagnostisk Masspektrometri och Kromatografi Sahlgrenska Universitetssjukhuset



En kalibreringspunkt i veckan Kaliberingskurva varje batch
En DK per dag (endast normalserum) DK HOg och DK Lag i tva matriser = 4-8 DK per batch
Ca 10 prover per dag 20-33 prover/batch

Varje dag — tidskravande men lattillgangligt for akuta Tisdag och fredag

2,5 h/injektion 35 min/injektion men fler injektioner

"Ser allt” som fargas in med ninhydrin. Mycket stor. Valt ut 27 + 26 (kvantifieras + semikvantitativt/kvalitativt)
Ett instrument med svartillgianglig service Back-up-instrument + tillganglig service

Dyra reagens och kolonn. Dyrt serviceavtal. Billigare mobilfaser och kolonn. Befintligt serviceavtal.
Tre analysmetoder: aminosyror, 5-ALA, pipekolsyra En analysmetod

Endast svarsprotokoll i LIS Allt in i LIS = enklare att fa ut statistik.

Karin Leckstrom, Diagnostisk Masspektrometri och Kromatografi Sahlgrenska Universitetssjukhuset
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