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News & Events Metalloproteins are especially important in medical diagnosis as they

represent around 30 % of the whole proteom. Many of them such as
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platinum (Pt) containing drugs that form adducts to biomolecules.
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haemoglobin (Hb), transferrin (Tf), superoxide dismutase (50D) or
Contact ceruloplasmin (Cp) are important markers for diseases such as Down's

syndrome in the prenatal diagnostic (SOD), inflammation (acute-phase proteins like Tf or
C-reactive protein (CRP)) or deficiency diseases (Hb, Tf, Cp). Moreover, they are used for the
control of treatment efficiency e.g. total Hb as the most important marker for anaemia
treatment. Other metalloproteins are important in cancer treatment like selenoproteins or

The research leading to these results has received funding from the European Union on the basis of Decision No 912/200%/EC.
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Example: Ceruloplasmin (CER)

» Cu storage protein

» marker for Wilson‘s disease - a genetic defect in

1:30 000 to 1:300 000 persons

» if untreated = liver failure and neurological defects
» methods have to distinguish between functional

and non-functional protein forms
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Multimodal approach for protein quantification @PTB

organic MS

peptide target i Iz 1 =
/-7!., = a ¥ . \
Rl *

ICP-MS

optical methods
determination of elements

fluorescence or emission
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Isotope dilution approach @PTB

sample x/ blend bx/bz
reference z
A X A X

mass fraction

, > > W,

spike y
A X — double (inverse) isotope dilution (ID)
no spike calibration
no K factors needed (in most cases)

— exact matching

l\i isotope ratio of blends near unity
equal blend amounts
no dead time, back ground, ... correction
both blends share the same “fate”
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Isotope dilution

approac
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Quantification of proteins using ID

EPB

addition of isotopically
enriched protein

sample with natural homogenisation
isotopic composition

I

Ry
ﬁ .—
e

lon exchange /
size exclusion

separation

| —

ICP-MS

MS/MS

IAVAN

detection
with

Raman
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Species specific spike production PTB

native
% protein
low pH/c_omp!ex agent S = removal of metal S = Isolation Qf
dialysis apo-protein
\“——_L=—J_——'/ \“——_L=—J_——'/
_ isotopically
x apo-protein K enriched metal
Y
% % N
removal of excess isolation of
—_— metal > —F— —> isotopically labeled
protein
—
— 3
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Species specific spike production PTB

proteins with metals more strongly bound such as Fe in HGB

r’/c'-h CH
—M M=
SFe (@ 4
free a- and B-chains  *= »’*w*} reassembling of
5"Fe-HGB
G‘A\C}H 5.4}“ ~OH °1IA\0H Uf'}h'o“

removal of haeme group incorporation of

by denaturation 5’Fe enriched

with aceton and heat haeme group
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HGB quantification via characteristic peptides @PTB

* measurand of clinical importance: percentage of HBA, in blood
* IDMS for determination of HBA, and total HGB in reference materials

HGB-fragment 1(2)

R

3400 N\
1 e 2 3000 15N-labelled
2600 kHGB-fragment 1(2)

proteolytic fragments of 200
1800

HBA,/A, (a,B,/ a,5,) _proteolysis HGB LC/MS-MS o & 10

- >
(trypsin) 1000
1 ' ) 200 J L

12.0 12.8 13.6 14.4

Time, min
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5N -labelled
proteolytic fragments of HGB

result 1 for HBA, or HBA,

U-P>N-HBA/A, (internal standards) by quantifying Hb-fragment 1 of B- or §-globin
* added to sample in defined amounts

result 2 for ,total HGB“

by quantifying HGB-fragment 2 of a-globin
percentage of HBA,=[HBA,]*100/[total HGB]
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Protein quantification with ID-Raman
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Comparison of HGB results

Mass fraction

Uncertainty (k=2)

140 -

130 -

Method w / g/kg U | %
certified value
JCCRM 912-2M 132.1+1.5 1.1 o
HiCN-method 130.5+0.9 0.7
AHD-method 131.2+1.5 1.1
IDMS 131.5+5.6 3.9
triple SS-ICP-IDMS 133.1+2.9 2.2
double SS-ICP-IDMS 1354 +2.1 1.6
ICP-IDMS 136.0+4.1 3.0
ID-Raman 136.0 £ 8.5 6.2
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Transferrin in human serum (Ref. 1351) PTB

pooling

>
: ortionin
Serum BCR637 | P J
l encapsulation
distribution freezing
<€ <€
220 °C -80 °C
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Transferrin in human serum (Ref. 1351) PTB

Sample: BCR®-637 human Serum (untreated Serum)
Instrumentation: HPLC-ICP-MS

Monitored elements: Fe (participants 1-3), S (participant 4)
4 Participants

Shipped and stored at -80 °C

TRF concentration / (g/kg)
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Results: 5 via S
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Outlook

EPB

h11: ReMIND
Role of metals and metal containing biomolecules in
neurodegenerative diseases such as Alzheimer’s disease

> -44.4 w0 patients. -
> Number predicted % doudle n next 20 =
e E

» Development of methods for the fraceable
quantfiation of metaiz and metal
containing blomolecues

> Froduction and characterization of
Isotopically iabefled spke materisis

> Essmated costs for nesth cave yztems  § —]
€286.1 billion In 2015 —

..... >

for and proten

» Characterization of uptake, metabolsm and
fransport of metals and metal containing
Blomclecules o the brain

> Facuitaton of uptake of the techneiogy and
meazrement infrazsructure.

ncurtrial nd Cliskcal trpact

Aims

Development of methods for the traceable
guantification of metals and metal
containing biomolecules

Production and characterisation of
isotopically labelled spike materials

Development of new and accurate
methods for measuring peptide and protein
biomarkers

Characterisation of uptake, metabolism and
transport of metals and metal containing
biomolecules to the brain

Facilitation of uptake of the technology and
measurement infrastructure
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