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Possible methods and approaches for
doping to enhance athletic performance
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Gene transferring methods

Adenoviruses
Retroviruses
Adenoassociated
viruses

Liposomes :
Polymers Electroporation
Proteins Ballistic transfection

Peptides



Efficient expression of naked DNA (lacZ)
delivered intraarterially to limb muscles of
nonhuman primates

Zhang et al. Efficient Expression of Naked DNA Delivered Intraarterially to Limb
Muscles of Nonhuman Primates // Hum. Gene Ther. 2001. V. 12. P. 427-438.



Efficient expression of adeno-associated
virus vector carrying human minidystrophin
genes in mdx mouse model

Wang et al. Adeno-associated virus vector carrying human minidystrophin genes
effectively ameliorates muscular dystrophy in mdx mouse model // PNAS. 2000. V. 97.
P.13714-13719.



Efficient expression of lacZ and human
minidystrophin genes delivered by polymer
microspheres to mdx mouse muscles

Baranov et al. Local and distant transfection of mdx muscle fibers with dystrophin and
LacZ genes delivered in vivo by synthetic microspheres // Gene Ther. 1999. V. 6.
P. 1406-1414



Gene therapy and vector construction
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http://ghr.nlm.nih.gov/handbook/illustrations/therapyvector
http://www.microbiologybytes.com/virology/peel/peel3.html

Drug targeting of signaling pathways,
genome regulatory elements etc.

F B Fw v
# it 8
g -

> A | |

Lee S-J Quadrupling Muscle Mass in Mice by Targeting TGF-3 Signaling
Pathways. // PLoS ONE 2007 2(8): e789.



Small interfering RNA
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Schematic representation of a siRMA molecule: a ~19-
Mbasepair RMA core duplex that is folowed by a 2
nucleotide 3' overnang on each strand. OH: 3" hydroxyl;
F: &' phosphate.
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http://en.wikipedia.org/wiki/Small_interfering_RNA
http://upload.wikimedia.org/wikipedia/en/a/a9/SiRNAvitro.gif

My asiaiin (MSTHN)
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What are the motifs that can be used as
objects for genetic doping detection?
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Requirements for antidoping gene
analysis:



Which biological material can be used for
the molecular genetic analysis?



The Best Method — direct analysis of DNA
sequence



MODEN TECHNIQUES OF DNA ANALYSIS




Sequencing

3-CGCCAGCCCAGCCCGGCCCG ACCTCGC C CGH

C G AAC TA A A AC GA A C
70

http://www.protocol-online.org/biology-forums/posts/6132.html



Universal primers for PCR

M.J. Hayden, T.M. Nguyen & K.J. Chalmers Multiplex-Ready Markers: A
technique for high-throughput, low-cost genotyping on an automated DNA
fragment analyser.

S. Parachini, B. Arredi, R. Chalk and C. Tyler-Smith. 2002. Hierarchical high-
throughput SNP genotiping of the human Y chromosome using MALDI-TOF
mass spectrometry. Nucleic Asids Res.6



Microa I'ray (Single-based extension)

PCR with ~20% dUTP l

= s DNA (PCR product ~100-1000 bp)
UNG and SAP treatment

DMA ~20-25 bp
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http://www.asperbio.com/

MALDI-TOF analysis

ApoE and A2M genotyping by MALDI-TOF mass spectrometry for
determination of Alzheimer disease risk (http://www.daltonics.bruker.com)



Probe intact, reporter is quenched
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Flow cytometry based systeme (xMAP)
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XMAP

e Automatic fence from cells.

* Lasers are used to detect
fluorescent dyes - the red laser is
used for classification of particles

R i (microspheres), and the green

' FA laser for the reception of

/ analytical signal.

* Multiplex analysis for each set of
IH microspheres is possible.
|




XMAP (sheme of analysis)
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+ 2 positive controls
+ 1 negative control
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