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SDS-PAGE applied to EPO detection
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Overview

= SDS-PAGE method
= Detection of EPO-doping by SDS-PAGE (case studies)

= Implementation, advantages
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Electrophoresis of Erythropoietin

= Glycoprotein (165 AA, ca. 40% glycans (3N, 10), ca. 30.4 kDa)
— many glycoforms (cell and tissue specific, process specific)
— charge differences (IEF-PAGE)
— mass differences (SDS-PAGE)

F. Lottspeich, J.W. Engels (Elsevier, 2006)
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SDS-PAGE
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SDS-PAGE

= Separation according to differences in molecular mass
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R. Westermeier (Wiley, 2004) V. Skibeli et al. (DYNALogue 2003, 1, 13-15)

EPO: mass differences between uhEPO/shEPO and rhEPOs
= Lower sensitivity for MIRCERA than for other epoetins
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Band broadness reflects glycoform distribution
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Comparison between SDS-PAGE and IEF-PAGE

of EPO
Criterium SDS-PAGE IEF-PAGE
= PAG e.g. 10-12% T (precast) e.g. 5% T (homemade)
= Separation mass pl
= Denaturing SDS (0.1%) or SAR (0.1%) Urea (7 M)
= Reducing e.g. DTT no
= Western blot  1-2 2
= Bands 1(2) e.g. 14-15
= Matrix Urine, serum Urine (serum: MIRCERA)
= Evaluation TD2009EPO TD2009EPO
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Matrices for EPO-analyses

‘ Urine ‘ 20 mL
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\ IEF-PAGE || spbs-PAGE |
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‘ 2 Western-Blots ‘ ‘ 1-2 Western-Blots ‘
a a

‘ EPO-profile ‘ EPO molecular

mass

Duration for analysis: 2-3 days

200 pL -

‘ Serum / Plasma ‘ TmL

I

Immunoaffinity
purification
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‘ Ultrafiltration ‘
a
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‘ 1-2 Western-Blots ‘
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EPO-profile or
molecular mass
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Detection of EPO-doping by SDS-PAGE
Case Studies
1. Dynepo

Dynepo-positive case on IEF-PAGE
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Dynepo-positive cases on SDS-PAGE

IEF-PAGE pH 2-6
HIEE
SDS-PAGE (10% T)

Dynepo

NeoRecormon
oL

Dynepo excretion study (single dose, 35 1U/kg)
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Dynepo-positive cases on SDS-PAGE
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Case Studies

2. Epoetin alfa/beta
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Epoetin alfa/beta-positive on IEF-PAGE
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Epoetin alfa/beta-positive cases on SDS-PAGE
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Case Studies
3. Darbepoetin alfa (NESP)
16
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NESP-positive case on IEF-PAGE
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IEF-PAGE

T 17
LL LR L]
AIT — Seibersdorf Laboratories 20091107
NESP-positive case on SDS-PAGE
IEF-PAGE data
Mare Integral [QL] | Bkg [GL] Integral-Bky [GL]
Yo
Band 4 443130 | 42868059 1868407 0 13
Band 3 48698196 | 44623083 4075107 28
—~ -- «— Band 2 62809171 | 55G3RSF 4 7122587 50
= Band 1 89135970 | 47136301 11999669 85
c\o Band alfa 63051893 | 44118262  BY33641 6,3
9! Band beta 67508761 | 54732935 12065825 3.1
~ Band gamma 67726973 | 54255300 1347167 3
[11] - Band delta B590671,3 | 54364458 116542255
(O] - Band epsilon) 54333765 | 46684083 7B4967 B
< - 73709845 53146203 15563643
0.- 4 B948698,8 62554262 1932726 -—
(7)) 68400933 | 46947347 11453586
[a) 67113982 49913354 17200635 -—
2 26510752 | 25312955 1197737
14187250 2
NESP
+
BRP
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Case Studies

4. Active Urine

(“Active AND Negative™)
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Active Urine: IEF-PAGE and SDS-PAGE
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Yanagawa et al., J. Biol. Chem. 1984, 259, 2707-2710.
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Case Studies
5. Active Urine
(*“Active BUT Positive”)
21
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Active Urine: IEF-PAGE and SDS-PAGE
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Case Studies

6. Effort Urine
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Effort Urine: IEF-PAGE
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- - Bandalfs | 15123952 103881447 | 4774240514
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Effort Urine: SDS-PAGE
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Case Studies
7. Detection of EPO in Blood
26
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Detection of MIRCERA in Serum

200 pL serum

- — D WD WP b ~— MIRCERA
Study design:
- Single dose injection (sc)
(50 pg, i.e. 0.67 pg/kg)
- Collection of blood for 11 days
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<— shEpo
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Detection of EPO alfa/beta in Serum

200 pL serum

Study design:

- Single dose injection (sc)
(NeoRecormon, 5000 IU,
i.e. 66 1U/kg)

- Collection of blood for 16 days
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Day 1
Day 2
Day 3
Day 4
Day 7

Day 9
Day 11
Day 16
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Conclusions SDS-PAGE method

= Suitable for blood and urine

= Not prone to ,active* and ,effort urines*”
= Femtogram sensitivity (e.g. 10 amol)

= Higher sensitivity for Dynepo

= Criteria of positivity simpler: evaluation of 1 band (qualitative criteria or relative
mobility values)

= 1 Matrix — 1 Method“ approach (serum — MIRCERA)

= 200 pL sample volume (serum)

- <— Mircera

- <~— NESP
@ ~— Dynepo, Epo alfa/beta

Dynepo + shEpo —  |mm - = <— shEpo

SEIBERSDORT 29
LL LR L]

15



