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Questions

What Is dystrophy

How do you know if you have
dystrophy or not

How does dystrophin work
Can we prevent dystrophy

The future of dystrophy.
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What make Dystrophy



Dystrophy

->

=>sex-linkage



Type of Dystrophy

Becker muscular dystrophy (BMD) MD
Duchenne muscular dystrophy (DMD) MD

Congenital muscular dystrophy (CMD)
Amyotrohic Lateral Sclerosis (ALS)
Hereditary Polyneuropathy

Limb Girdle muscular dystrophy MD
The Myotonias

Myotonic dystrophy

Myotonic Muscular Dystrophy

Spinal Muscle Atrophy



http://www.mda.org.tw/types/SMA.htm

DMD or BMD

Occur in boy=>»2~3 years-old
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How do you know if you
have Dystrophy or Not



Dystrophy

Dunchenne muscular dystrophy (DMD)
Becker muscular dystrophy (BMD)
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> (Immunohistochemistry )
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Dystrophin antibody detection
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BMD 70%
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How does dystrophin
working



Finder

Dystrophinopathies: Clinical

® Drystrophin B8 Chromosome ¥p21, Eecessive

FEYTI8) L4 Qmma J%

5/5‘“ é?/}fﬁzﬁ L ,.{"'

Becker

Cardiomyopathy

Cratnps
Duchenne

Female cartier
Ilental retardation
Dlicrodeletion
Chutliers

Guillaume-Benjamin Autographed copy of: De la Paralysie Musculaire Pseudo-hypertrophique...
Duchenne de Boulogne 1868

www.neuro.wustl.edu/neuromuscular/musdist/dmd.html



History

e 1985 (X-chromosome)

e 1986 1987

e 1986
Xp2l 20 mKD
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! ’“‘w "V “Nucleotide

Entrez FubMed Mucleotide Frotein Genome Structure
Search | Mucleotide bt | ] Iﬂw_]
Limits Freview/ndex History
|Dis1:la5r ' defanlt 2 oy | 20 v | | Sendto | | File & Gt Subsequence “ Features |

[11: ¥77678, Haeapiens DMD gen...[21:454964 ]

LoCTTa HiDMDMICD 159 bp DIl linear FRI 09-Ma¥-1904
DEFINITION H.saplens DMD gene milcrosatellite (74-128bp).
ACCERRION E7T76TR
VERSION 176781 GI-454044
EEYWOED S dwstrophin gene; microsatelllite DNA,
SOURCE Homo saplens | human)
ORGANISM Homo saplens
Eukarvota; Metazoa; Chordata; Cranlata; Vertebrata; Euteleostoml;
Mammalia; Eutherla; Primates; Catarrhinl; Homlnldae; Homo.
EEFEEENCE |
SUTHORS  Elng,5.C., Roche,A.L., Passos-Bueno M.E., Takata R., Zatz M.,
Cockbuin,D.J., Seller, 4., Stapleton,P. .M. and Lowve,D.R.
TITLE Molecular characterization of further dvstrophln gene
microsatellites
JOUENAL  Mol. Cell. Probes 9 (53, 2A1-370 (1995
MEDLINE 94123420
FUUEMED 8569778
EEFEEENCE 2 (bases 1 to 1543
ATTHOES Love DR,
TITLE Direct Submlsslon
JOUENAL  Submitted (11-FEB-1994% D.R. Love, Uniwversity of fuckland, School
of Blological Scilences, Priwate Bag Y2019, duckland, NEW ZEALAND
FEATUEER Locatlon/Qualifiers
SO ICE 1..159




forganlsm="Homo saplens"
fmol _type="genomlc DN4"
fdb_xref="taxon:Y9a08"

! chromos omne="X"

fmap="¥p2l.2"
fclone="DMD YAl
1 ATTGTATGAA AAf&i\ﬁ?{fEEi'T %TTTG GAACTTTG TCACCTGTCT TTTTCTCTCT
1ne= astnl l1ine

61 CTCATACACA ACGTAGAGAT @HCA@AQ}Q\Q@QAQ&@&@ACA CACACACACA CACACACACA

121 CABACACACG TTHATAFTCTT ACAGGAATGT AACTCTTAG
fgene="dvstrophin"
satellite 74,125
fgene="dvstrophin"
fnote="microsatellite"
! rpt_tvpe=0THER
QORIGIN
1l attgtatgzaa aaaattcatt aaagctttgt cagaacttitg tcacctgtot ttttcictot
61 ctcatacaca acccoacacat CACACACACA CACACACACA CACACACACA Cacacacaca
121 cacacacacg ttaatatctt acaggaatgt aactcttag
i



Fluorescent Immunoperoxidase
Staining

Genetics Sixth Edition p.19



Duchenne Muscular Dysirophy: Dystrophn staining

..I 2 ‘1"5 2 L, . T
.1# ; ~ Y%
§ - \ —

-

o Mww';

Normal dystrophin staiung  Absent dystrophin: Duchenne muscular dystrophy
around the nm of muscle fibers. Left Mo staming around the rim of ruscle fibers.
Eaght: Mo staning of most muscle fibers.

One "revertant” fiber with dystroplm starming.
T DI A U

i

= . T

—

from Movwocastra

Western hlot of dystrophin from dystrophinopathies.

Lane 1: Becker dystrophy; Dystrophin has reduced abundance but normal size.
Lane 2: Becker dystrophy, Dystrophin has reduced size and abundance,

Lane 3: Mormal, Diystrophin has normal size and amount.

Lane 4: Duchenne dystrophy;, Almost no protein 12 present.

Lane 5 Duchenne outher; Dystrophin has severely reduced abundance.

www.neuro.wustl.edu/neuromuscular/pathol/dmdpath.htm



Dystrophin and associated protein
Interaction

Basal lamina

Laminin-2

Sarcoglycans

1 ! .i.

g g dystroglycan

:"~ Sarcolemma
KR RROR KRR RRERK
j-dystroglycan

.‘,‘ yntrophins

. Dystrobrevin

-COOH

Sarcospan l‘ 2

000000 X [
O




Dystrophin and associated protein
Interaction
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Dystrophin and associated protein
Interaction

Extrajunctional muscle membrane: Associated proteins?

EXTRACELLULAR Laminin 2

Collagen VI
Basal Lamina
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Dystrophin v.s. Utrophin

Genes and disease

\NCH[\

Mewd Genes and Disease 15 now

Map ‘

rew Ganome Yiew

Cikdc
on the &
chromozoma

Databases

Pubbled

the hteraturs
LocusLink
collection of gane-
rélaled irdormation
bl

catalog of hisnan
genes and deordens

Information

hiuscilar
Crystropbg
Association
for Research and Care
eV

Farent Project

Bl el [ k..

fully searchable on the Bookshelf, Cfick here,

123 4587388

10 11 12 13 14 15 16 17 18 19 20 21 22 X ¥
DUCHENNE MUSCULAR
oysTROPHY (OMD)is BT eeee= 1 TR0
one of a group of muscular O e R‘:UJ

dystrophies characternzed
o the enlargement of
muscles. DMD is one of the
mast prevalent Bpes of
muscular dystrophy and is
charactenzad by rapid
progression of muscle degeneration which occurs earty in life
All arg X-inked and affect mainky males - an estimated 1 in
2,500 Doys wiorldvade,

The gane for DMD, found onthe X chromosome, encodes a
arge praten - dystrophin, Cysirophen 15 required inside muschs
cells for structural support itis thought to sirengthan muscla
cells by anchanng elements of the intemnal coskalaton 1o e
surface membrane. YWithout it, the cell membrans becomes
parmaable, 5o that extracellular components anter the oall,
nereasing the intemal pressure until the muscle call 'explodes’
and dies. The subsequent immune response can add to the
damage

& mouse model for DMD exists, and is proving useful for
furthiering our uncarstanding on both the normal function of
dystrophin and the pathology of the disease. In particular, intial
gxpenmants that increass the production of utrophin, a

Dy srophin and vtrophin are @ sirndl o

dze and have momparable modular
srchitecturs. Thip gimil srity mssne that
vbrephin can rorebrrass subrkboks for
dyitrophin, #o provdireg & poberti @ rodks
Fow threar apy Por rreasoul &r oy stropdy sullerars

www.ncbi.nlm.nih.gov/disease/DMD.html



Dystrophin v.s. Utrophin

Extrajunctional muscle membrane: Associated proteins? Neuromuscular Junction: Associated proteins®

Acetylcholinesterase
C Laminin 2 EXTRACELLULAR ty i
EXTRACELLULAR -

subunits

Laminin 4 |

Collagen VI

| ColQ subunits
Basal Lamina ubuni

Perlecan

Acetylcholine

SARCOLEMMA

INTRACELLULAR



NCBI-MMDB 1C1G




NCBI-MMDB 1DXX




NCBI-MMDB 1EG4




Can we prevent
Dystrophy



Two Point

(carrier)



* Quantify the creatine phosphokinase(CPK)

CPK, an enzyme in muscle cells.
The efficiency of this method isn’t great.



e Fluorescent stain the dystrophin protein

* Analyze dystrophin DNA marker

 Examine the gene directly.

There may be afragment loss or mutation in this gene.
However , the gene istoo large to find out the defect.



e Fetal sex determination
(10 ) (15 )

* DNA marker analysis

Compare the DNA marker Dbet



The future of Dystrophy



The future of Dystrophy



The future of Dystrophy




The End
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