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Manual Techniques- A Broad Topic

Electrophoresis
Chromatography

Test tube based assays
Spot tests

Enzyme assays

The list goes on......
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Example of electrophoresis

Mucopolysaccharides (MPS) / Glycosaminoglycans (GAGs)

Long chains of sugar molecules essential for building bones, cartilage, skin,
tendons and other tissues in the body.

GAGs continuously synthesised and degraded during normal metabolism.

Lack of a specific catabolic enzyme leads to....a specific MPS disorder
and

Accumulation of GAGs in various tissues and organs

GAGs detected in patient urine
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GAG/CRE mg/mmol vs Age in Years
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Graph Showing Normal GAG/Creatinine vs Age Willink laboratory
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Qualitative measurement of GAGs

Urine samples

Extract each sample with Alcian blue

Isolated GAGs

Second dimension
Reference marker added

Electrophoretogram \ 2 L
= ;ﬁ' . g

=
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1D Electrophoresis of extracted urinary GAGs

Diagram of expected band patterns :

CS/KS - e o3 =
os NN .
ps [ s EE —— = —
Standards Hurler & Sanfilippo Morquio Scheie & Maroteaux- Normal
Hunter Sly Lamy
KS = Keratan sulphate
CS = Chondroitin sulphate A
DS = Dermatan sulphate
HS = Heparan sulphate 5
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1D electrophoresis

MPS IlI
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1D electrophoresis

MPS IV
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1D electrophoresis

L b SRR gt ; s PN v L P 40
FE g e 3 : .

?Drug
interference
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2D electrophoresis Interpretation of results

MPS I

o - e
TS
"6

; o()o

2nd dimension

1st dimension

MES T MPS IV MPS vi
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5 Examples of MPS VII: Note the variation in size of the dermatan Sulphate spot

HS DS CS

(2 Examples of MPS V) 1D ran well, 2D failed to run
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Left filter is under loaded Spot outside area Pattern looked like MPS I
? Hyaluronic acid Enzymology showed MPS |

Possible Heparin therapy Faintkqut
weak urine
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2-Dimensional Amino Acids

Urine Standard
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2-Dimensional Amino Acids

Normal urine
Alanine
-
Serine — < Glycine
"\ Glutami
utamine
/
Histidine
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2-Dimensional Amino Acids

Generalised aminoaciduria Iminoglycinuria

- Proline

E
déoxyproline

\ §

Glyc:me

¥
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2-Dimensional Amino Acids

leucine / isoleucine

glycine

PKU MSUD
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2-Dimensional Amino Acids

Citrullinaemia

Homocystine
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2-Dimensional Amino Acids

Cystinuria

Ornithine
Arginine & Lysine

Cystine
CYSTINWRIA
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Vigabatrin spot on TLC

/ vigabatrin/metabolites
Ed

/ alanine

- glycine
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Paracetamol spot on TLC

e

& alanine

e
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Oligosaccharide plate 31315 " OWgesacchandes
- — * L
- : - actose
- e . .
: - a-mannosidosis
(Reference urine)
GM1
— = - — (Reference urine)
338 3%} 3o v
\S 5 5 ¥
Sialic acid plate 18/3/15 Dradae eed 3
- Free sialic acid

Bound sialic acid
(Reference urine)
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Examples of Thin Layer Chromatography

f‘:fdf‘@"/\&-os' \ [ 7"3/'7/:577 % _ Dugprcecloyides ™ \-73
4
- - :1 o J e  of
E ) -
BBtk ok et
gai gl Oy S & G
— M. 13115 . d:=b
.
- -
Y
' -
"“f‘%. -; nﬂ‘ ;\l(\Nf—\- :\ 5 !;'“"
1 S Sale 22y 229 L 294 293 NANA bound
T ) 14§ 14§ 88 Stalee
Bound sialic acid Pattern distorted
(Neuraminidase deficiency) ? Urinary salts
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L Oligosaccharide plates showing a-mannosidosis

Note the heavy trisaccharide band Laddering pattern is not always seen

si3hs e 7"-71-c1~,4c Ll - \ =25
oy ot i Trisaccharide
+ classic
laddering
509 ) 310\ 310l 3\30 3\’;1 2133 /\r\\'\\ l .3,‘35. ’3\3:’ 3;:,
a3 > 3 3
a-mannosidosis reference urine Patient sample
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Sl Examples of Thin Layer Chromatography TLC

——
— - ~ ~ — Lactose
-
oeo & £ ) 0

Oligosaccharides showing pattern often seen in young / jaundiced babies
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Examples of Sugar Chromatography

Glucose Fructose -

Galactose
Sucrose

Lactulose Lactose - . *
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Examples of Sugar Chromatography

Fructose
Galactose

Sucrose Glucose
Maltose

Lactose Lactulose

Standards Galactosaemia Normals
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Problems

Patient samples too dilute Standards distorted Plate scratched

Images from Deborah Riley Alder Hey Children’s Hospital Liverpool
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Aspartylglucosaminuria

Asg band

Plates fade quickly
Test  Positive Normal
control
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CAMAG TLC Robot

LAMAL AUTOMATIC TLC SAMPLER 4
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Example of a test tube based assay

Blank Standard QC Patient 1 Patient 2

Biotinidase assay — Colourimetric assay.
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Thank You
June Petty - Willink Biochemical Genetics Unit
Deborah Riley - Alder Hey Children’s Hospital Liverpool
Colleagues at Nottingham University Hospitals
biochrom @Kinesis Thermo
%' Scientific Experts SCIENTIFIC

A Thermo Fisher Scientific Brand
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