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1. Sanger elsé modszere (+/- | ,
modszer?) (NTP beépites és G5 & Y
kémiai/enzimes degradacio) 1974: ¢
« Enzimes degradacio, @
papirkromatografia majd Gl

elektroforézis merdlegesen
jellegzetes mintazat, amibél a
szekvencia korulmeényesen, de
kikOvetkeztethetd (ujjlenyomat).



DNS szekvenalas

2. Maxam-Gilbert moédszer (részleges AsG GsA C C+T
kémiai degradacio) 1977. : .

» Kllonbségtétel a ket-ket bazis k6zOtt: -
-Metilezeés dimetil szulfattal - G 5x
gyorsabban metilezddik, mint A); Instabill
glikozidkotés miatt a nukleobazis
melegitésre lehasad semleges pH-n
(0.5M HCI, 0°C szinte csak A
depurinalddik.)

-Reakcid hidrazinnal (C, T is reagal, de
2M NaCl-ban csak a C!); Nukleobazis
eliminacié + hidrazon képzédés a
cukorbdl.

-lGgos hidrolizis (0.1M NaOH v. 0.5M
piperidin elhasitja a lancot a hianyzé
nukleobazisnal.
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3. Sanger modszer (terminacios
modszer) 1977.
Eredeti valtozat, radioaktiv jelolés

A Radioaktivan jelélt dATP V = ddATP
folytatodik
, W5 ATCGA -eeereeeenns >
Primer VGG 3M TAGCTAGCTAmS:
SUATCG « eeer”
3N TAGCTAGCTANS sy ,
Templdt leall
5ATCG
> m3mTAGCTAGCTAMS

Kulonb6zd méretl fragmenseket produkal
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DNS szekvenalas
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Template

GGATCGATTCGATCGGATC

p—— (O TAGCTAAGCT AGCCTAG — 1
Primer

AGCTAAGCTAGCCTAG—[— 1]
AAGCTAGCCTAG———— 1]
AGCTAGCCTAG—— 1]
AGCCTAG— 1]

AG—L ]

o n

L) I |

3‘

Normal DNA
synthesis

DMNA synthesis, in
the presence of
dATP and ddATP
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ddTTP =T
primer

TETATCGAT
BN TAGCTAGCTAGCTTATCGCATAGG s

2
%2‘;%) ATCGAT
primer

TBTATCGATCGAT
R TAGCTAG CTAG CTTATCGCATAGG s

*’ " * o * ATCGATCGAT
prlmer ?\.
5 ATC TCGAA

EEENTAG CTAG CTAG CTTATCG CATAGG s

' ' ey ' ATCGATCGATCGAAT
-ATC CG A AGCC

-TAGCTAGCTAGCTTATCGCATAGG-
mEeEEEEEEEEEEEEES ATCGATCGATCGAATAGCCT
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ddGTP = G
primer O

TETATCGATCG
R TAGCTAGCTAGCTTATCGCATAGG N

e ' O ATCGATCG

EBENATCGATCGATCGAATAG
R TAGCTAG CTAG CTTATCG CATAGG-

"t " cu e ATCGATCGATCGAATAG
prlmer ’
WEUATCG !! ! TCGAA AGCG

BBE TAGCTAGCTAGCTTATCGCATAGGEs™S
"sssssssnunnnanld ATCGATCGATCGAATAGCG
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Hogyan hatarozzuk meg a DNS szekvenciat ?

23 456 7 8 910 1112131415161/ 18

5

9

10

12

17

11

16

13

15

14

19




Hogyan hatarozzuk meg a DNS szekvenciat ?

A DNS fragmensek egy nukleotidban
kUlonbdznek, s elvalaszthatbak gel
elektroforézissel:

T A G C
32p ATCGATCGATL! e —
cpmmm ATCGATCGAY:| = _
»pil ATCGATCG™ - = = -
32p ATCG T — .
32P ATCG _______ - C— S
mmATCOA | _
7P ATCG~—" L -
2p A --------------------------------- >
32p A ______________________________________ p| — —
2p @ .......................................... _

O ® » A00>-
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De, e csikok alapjan nem azonosithatbak a
terminalis nukleotidok.



DNS szekvenalas

PRINCIPLES OF

DNA SEQUENCING
BY THE DIDEOXY
CHAIN TERMINATION
METHOD OF
SANGER ET AL.

Single-stranded DNA

-:‘"mﬁ 3" of unknown sequence serves
CTGACTTCGACAA  as a template

TGTT
T bk

+ DNA polymerase
+ dATP,dCTP, dTTP, and dGTP

e e

+ddATP +ddCTP +ddTTP +ddGTP

Radioactively labeled primer

Reaction mixtures
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Gel electrophoresis
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Szekvenalas radioaktivan-jelolt ddNTP-kkel
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Ugyanaz a mbdszer, de a primer végén fluoreszcens festék a P32 helyett.
Elvileg egy festékkel nem sok kilonbség. De négy kulonb6z6 festekkel mar igen!



DNS szekvenalas

DENATURATION ANNEALING EXTENSION
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Ugyanaz a mbdszer, de a primer végén fluoreszcens festék a P32 helyett.
Elvileg egy festékkel nem sok kilonbség. De négy kulonb6z6 festekkel mar igen!



Modern DNS szekvenalas

Sanger modszer (terminacios
mddszer) 1987. Prober és mtsai
harmadik valtozat, fluoreszcens
didezoxi festékek
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Modern DNS szekvenalas

Sanger modszer (terminacios
modszer) 1987. Prober és mtsai
harmadik valtozat, fluoreszcens
didezoxi festékek
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AUTOMATED DNA SEQUENCING

PMT
detector

Co-axial
PME beam

Scattered laser light =

rejection filters Capillary

BODIPY-FL

Cy 5.5

Dye-labeled DNA fragments
separated by CE



AUTOMATED DNA SEQUENCING

Using fluorescent terminators or primers
(ABI, Pharmacia ALF express, Li-Cor
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Fig. 2. Printout.



DNS szekvenalas DNS chipekkel

SEQUENCING BY HYBRICIZATION
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Hatrany: hibridizaciés kuldnbségek és ismétlédések gondijai!



Piroszekvenalas (pirofoszfatkepzédes meérése)

Pyrosequencing is a nonfluorescence technique that measures the release of
iInorganic pyrophosphate, which is proportionally converted into visible light by a
series of enzymatic reactions (Ronaghi et al. 1996, 1998). Unlike other
sequencing approaches that use 3’-modified dNTPs to terminate DNA
synthesis, the pyrosequencing assay manipulates DNA polymerase by single
addition of dNTPs in limiting amounts. Upon addition of the complementary
dNTP, DNA polymerase extends the primer and pauses when it encounters a
noncomplementary base. DNA synthesis is reinitiated following the addition of
the next complementary dNTP in the dispensing cycle. The light generated by
the enzymatic cascade is recorded as a series of peaks called a pyrogram,
which corresponds to the order of complementary dNTPs incorporated and
reveals the underlying DNA sequence.

The 454 Corporation has recently introduced a whole genome sequencing
strategy by integrating pyrosequencing with their PicoTiterPlate (PTP) platform,
which has been shown to amplify and image approximately 300,000 PCR
templates captured on Sepharose beads (Leamon et al. 2003).



Piroszekvenalas (pirofoszfatkepzédes meérése)

Polymerase

(NA)_ + Nucleotide » (NA) .. + PPi

n+l

ATP sulfurylase
PPi + APS > ATP + SO >

o Luciferase
ATP + Luciferin + O, » AMP + PPi + Oxyluciferin + CO, + Light




Piroszekvenalas (pirofoszfatkéepzédes mérese)

PPi
‘I, ATP-sulfurylase

ATP
L

Intensity

- resen %Lighl_

Muclestide & Time
Folymeruse

Schematic representation of the progress of the enzyme reaction in solid-phase
pyrosequencing. The four different nucleotides are added stepwise to the
immobilized primed DNA template and the incorporation event is followed using
the enzyme ATP sulfurylase and luciferase. After each nucleotide addition, a
washing step is performed to allow iterative addition.




Piroszekvenalas (pirofoszfatkéepzédes mérese)

A 4G T 2G C T 4G 2T G

U.ﬁipmnl

2 min
| )

Il

A G TC AGTOCAGTU GCAGTT GCAGTT GCAGTT CAG

Pyrogram of the raw data obtained from liquid-phase pyrosequencing.
Proportional signals are obtained for one, two, three, and four base
incorporations. Nucleotide addition, according to the order of nucleotides, is

indicated below the pyrogram and the obtained sequence is indicated above
the pyrogram.
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Workflow

The GS Junior System offers an end-to-end sequencing solution from sample

preparation and sequence generation through data analysis. Robust protocols

with minimal handling steps make the workflow ideally suited for individual

labs. Produce libraries in less then half a day with easy-to-follow sample

preparation protocols. Use only general laboratory equipment without the need
to purchase tons of additional supplies. Perform overnight sequencing and
data processing with a quick 10-hour instrument run time. Go from
sequence data to publishable result with straightforward tools for de novo
assembly, mapping and amplicon variant analysis.

How It Works?

1. Sample Input and Fragmentation

The GS Junior System supports the sequencing of samples from a wide variety
of starting materials including genomic DNA, PCR products, BACs, and cDNA.
Samples such as genomic DNA and BACs are randomly fragmented into small,
300- to 800-basepair pieces. For smaller samples, such as small non-coding
RNA or PCR amplicons, fragmentation is not required. Instead, PCR products
amplified using Genome Sequencer fusion primers may be immobilized onto
DNA capture beads and clonally amplified as shown below under "One
Fragment = One Bead".



2. Library Preparation

Using a series of standard molecular biology techniques, short DNA adaptors
are added to each library fragment. These adaptors are then used in
subsequent quantification, amplification, and sequencing steps.

3. One Fragment = One Bead

The single-stranded DNA library is immobilized onto specifically designed DNA
Capture Beads. Each bead carries a unique single-stranded DNA library
fragment. The bead-bound library is emulsified with amplification reagents in a
water-in-oil mixture resulting in microreactors containing just one bead with
one unique sample-library fragment.

4. emPCR (Emulsion PCR) Amplification

Each unique sample library fragment is clonally amplified within its own
microreactor, excluding competing or contaminating sequences. Amplification
of the entire fragment collection is carried out in parallel; for each fragment, this
produces several million copies of the original fragment per bead.
Subsequently, the emulsions are broken to facilitate collection of the amplified
fragments bound to their specific beads.



5. One Bead = One Read

The clonally amplified fragments are enriched and loaded onto a PicoTiterPlate
device for sequencing. The diameter of the PicoTiterPlate wells allows for only
one bead per well. After addition of sequencing enzymes and reagents, the
fluidics subsystem of the Genome Sequencer System serially flows nucleotides
in a fixed order (i.e. first T, then A, and so on) across the hundreds of
thousands of wells containing one bead each. Addition of one (or more)
nucleotide(s) complementary to the template strand results in a
chemiluminescent signal recorded by the CCD camera of the Genome
Sequencer System. The intensity of the resulting signal is proportional to the
number of bases incorporated.

6. Data Analysis

The combination of signal intensity and positional information generated across
the PicoTiterPlate device allows the software to determine the sequence of
100,000 individual reads per 10-hour instrument run simultaneously. For
seqguencing data analysis, three different bioinformatics tools are supplied that
readily support the following applications: de novo genome assembly up to 3
Gb; resequencing/mapping genomes of any size; and amplicon variant
detection by comparison with a known reference sequence.






TOTAL GENOME SEQUENCING PROJECTS

28,984 sequencing reactions

849% success
Ave. read length 485 bp

Genome size 1.8301 Mb
Predicted ORFs 1743
Unassigned 42%

No. of authors 39

Haemophilus influenzae
TIGR (1995)
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Box 7.1 Estimates of the required size of
genomic libraries

Organism  Genome size  Vector type Insert size P Library size
Bacterium | 4 x 10° bases | plasmid 4kb 0.99 4.6 x 10°
lambda 18 kb 0.99 1.0 x 10°
replacement
cosmid 40kb 0.99 458
BAC 300 kb .99 39
Mammal 3 x 10? bases| plasmid 4kb 0.99 3.5 x 10°
lambda 18kb 0.99 7.7 % 10°
replacement
cosmid 40 kb 0.99 3.5 % 10°
BAC 300 kb 0.99 4.6 x 10*

The values shown for the genome sizes of bacteria and mammals are examples for
the purpose of this calculation. The actual genome sizes vary quite widely from one
organism to another. The insert sizes for specific vectors will also vary.




Table 1-1 Some Genomes That Have Been Completely Sequenced

Mycoplasma genitalium has one of the smallest of all human genital tract 580 468
known cell genomes

Synechocystis sp. photosynthetic, oxygen-generating lakes and streams 3573 3168
(cyanobacterium)

Escherichia coli laboratory favorite human gut 4639 4289

Helicobacter pylori causes stomach ulcers and human stomach 1667 1590
predisposes to stomach cancer

Bacillus anthracis causes anthrax soil 5227 5634

Aquifex aeolicus lithotrophic; lives at high hydrothermal vents 1551 1544
temperatures

Streptomyces coelicolor source of antibiotics; giant genome soil 8667 7825

Treponema pallidum spirochete; causes syphilis human tissues 1138 1041

Rickettsia prowazekii bacterium most closely related to  lice and humans 1111 834
mitochondria; causes typhus (intracellular parasite)

Thermotoga maritima organotrophic; lives at very high hydrothermal vents 1860 1877
temperatures

Genome size and gene number vary between strains of a single species, especially for bacteria and archaea. The table shows
data for particular strains that have been sequenced. For eucaryotes, many genes can give rise to several alternative variant
proteins, so that the total number of proteins specified by the genome is substantially greater than the number of genes.



Table 1-1 Some Genomes That Have Been Completely Sequenced

Methanococcus jannaschii  lithotrophic, anaerobic, hydrothermal vents 1664 1750
methane-producing

Archaeoglobus fulgidus lithotrophic or organotrophic, hydrothermal vents 2178 2493
anaerobic, sulfate-reducing

Nanoarchaeum equitans smallest known archaean; hydrothermal and 491 552
anaerobic; parasitic on another, volcanic hot vents

larger archaean

Saccharomyces cerevisiae  minimal model eucaryote grape skins, beer 12,069 ~6300
(budding yeast)

Arabidopsis thaliana model organism for flowering soil and air ~142,000 ~26,000
(Thale cress) plants

Caenorhabditis elegans simple animal with perfectly soil ~97,000 ~20,000
(nematode worm) predictable development

Drosophila melanogaster key to the genetics of animal rotting fruit ~137,000 ~14,000
(fruit fly) development

Homo sapiens (human) most intensively studied mammal houses ~3,200,000 ~24,000

Genome size and gene number vary between strains of a single species, especially for bacteria and archaea. The table shows
data for particular strains that have been sequenced. For eucaryotes, many genes can give rise to several alternative variant
proteins, so that the total number of proteins specified by the genome is substantially greater than the number of genes.



Phage A Escherichia coli Sacharomyces Caenorhabditis elegans Drasophila
50 kb (bacteria) cerevisiae (nematode) melawogaster
2 pages 4.7 Mb (yeast) Arabidopsis thaliana {fruit fly)
200 pages 12.56 Mb iplant) 165 Mb
500 pages 100 Mb 5 volumes
3 volumes

25 kb per page
1500 pages
per volume
12 inches thick)

Human being
3000 Mb
80 volumes



IAmoeba dubia

670 000 000 000

[Amoeba proteus

290 000 000 000

Lilium longiflorum

90 000 000 000

Pinus resinosa

68 000 000 000

Triturus cristatus

20 600 000 000

IAllium cepa

18 000 000 000

Podisma pedestris

18 000 000 000

Paramecium caudatum

8 600 000 000

Bufo bufo

6 900 000 000} .




/ea mays

5 000 000 000

Macropus giganteus

4 154 800 000

Bos taurus

3651 500 0008

Pongo pygmaeus

3607 100 000

Pan troglodytes

3 577 500 000

Macaca mulatta

3 543 000 000]

Gorilla gorilla
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Papio hamadryas

3 478 800 000

Mus musculus

3 454 200 000

Homo sapiens

3 400 000 000




Caiman crocodylus

2 600 000 000

Parascaris equorum

2 500 000 000

Microtus pennsylvanicus

2477100 000

Boa constrictor

2 100 000 ODD(

Danio rerio

1 900 000 000

Aplysia californica

1 800 000 000

Python reticulatus

1700 000 000|= g
-

Cyprinus carpio

1 700 000 000




Escherichia coli

4639 2218

Mycobacterium tuberculosis

4 397 000

Mycobacterium leprae

Haemophilus influenzae

| 830 137

Helicobacter pylori

| 667 867|.

Methanococcus jannaschii

| 664 974

Borrelia garinii

Mycoplasma genitalium
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Official Symbol DMD Genomic context
provided by HGMC Bibliography
Interactions
General gene information
General protein information

Official Full Name dystrophin {muscular dystrophy, Duchenne and Becker types)
provided by HGNC

Primary source HGMC:2928 Reference Sequences
- Related Seguences
Locus tag GS1-19024.1 Additional Links
See related EnsemblENSG00000198947; HPRD:02303; MIM: 300377 ¥ Links Explain
Gene type protein coding Order cDMA clone
. Boaks
RefSeq status Reviewed Conserved Domains
f 7 Genome
Organism Homo sspiehs .
9 GEQ Profiles
Lineage Cfukaryota, Metazoa; Chordata; Craniata, Vertebrata; Euteleostormi; Marmmala, Eutherla, Euarchontoglires; HomoloGene
Prirmates; Haplorrhini, Catarrhinl, Hominidae, Hormo Map Wigwer
CoreMuclectide
Also known as BMD; CMD3B; DXS5142; DXKS164; DXS206; DXS230; DxS239; DXS268; DKSE26E9; DXS270; DX5272 Mucleatide
Summary The dystrophin gene is the largest gene found in nature, measuring 2.4 Mb. The gene was identified through a Eﬂll‘tqext i BMC
positional claning approach, targeted at the isolation of the gene respansible for Duchenne {DMOD) and Becker Probe
{BMD}y Muscular Dystrophies. DMD is a recessive, fatal, ®-linked disorder occurring at a frequency of about 1 in Protein
3,500 new-born males. BMD is a milder allelic farm. In general, DMD patients carry mutations which cause PubMed
premature translation termination (nonsense or frame shift mutations), while in BMD patients dystrophin is reduced PubmMed {GeneRIF)
either in maolecular weight (derived from in-frame deletions) or in expression level. The dystrophin gene is highly SHP

SHP: Genotype

complex, containing at least eight independent, tissue-specific promoters and two polyA-addition sites. A

Furthermore, dystrophin RNA is differentially spliced, producing a range of different transcripts, encoding a large

M . ; ; . . Tazonom
set of protein isoforms. Dystrophin (as encoded by the Dp427 transcripts) is a large, rod-like cytoskeletal protein URISTS Y
which is found at the inner surface of muscle fibers, Dystrophin is part of the dystrophin-glycoprotein complex Areiew
{DGECY, which bridges the inner cytoskeleton (F-actin} and the extra-cellular matriz, CCDS
DD bl
Enzembl
Genomic regions, transcripts, and products t 2 E‘SEE”CB SIS
. . GeneTests for MIM: 300377
{minus strand) Go to reference sequence details GeneTests for MIM: 310200
HGMD
HC_000023.9 HEHC
| 33267647 ] A 31047266 ] HFRD
NN 000103.2 i N I NE_0001002 D427 tzcrom KEGG
NH_ni4006.1 ——+——H—HHHHHHIH————H-HHHH—tH—HHH NP 003997.1  Dpd2im isoform CCOSL4235.1 Leiden Muscular Dystrophy pages
WH_o0d0io.i ——H—HHH A HP_00da0i.1  Dpd27p2 isoform MG
M . I AT H—A———H-HHHHH—H—H-HED . isoform
:g Do 72 -~ I I e YT T oo ModelMaker
MH_ 104012, 1 HHH————H-HHHH—HH— I NP 004003.1 Dp260-2 izoform UniGene
[ERTETEVSY HHH————HHH-HH—H—H—HH RP_004002,1  Dp&6i-1 isoform |ink Ot

There is an enormous amount of information here.



HC_000023,.9

A F3ERTE4T ] A 51047266 ]
A |

WH_i0 0105, 2 ————H—HHH - ——HHHHH—H—HHIH WP 0001002 Dpd427c iszoform
WH_0 04006, 1 ———H—HHHH - ——HHHHH—H—HHH NP 005397.1  Dpd&Tfm iscforw  CCDEL4253.1
NH_004010,1 ——H—HHH - H—————HHHHH—H—HHHH NP_004001.1  De427p2 iscform
WH_0 0400 3,1 ——H—HHH - H————HHHHH—H—HHHH RP_004000.1  De427pl iscform
NH_i0 40071 —H—HHHHH - H———HHHHH— D RP_003958.1  Dpd427l iscform
NH_004012,1 H-H———H-HH-HH—H—HHH NP_004003,1  DE2E0—2 isoform
WH_iod40ii.1 - —H-HH-HH—H—HH NP_004002,1  Dp260-1 isoform
WH_i 040 25,1 ——H-HHHH—H—HHHH RP_i040i4.1  Dpldibe isoform  CCDE14250.1
NH_004022,1 ——HHHHH—H—HHHH NP_0040175,1 Dpld40ub iscform CCDS14220.1
WH_i0d021.1 ——HHHHH—H—HHH RP_004012.1  DEid40b isoform  CCOE14226.1
WH_i0 401 5.1 ——H-HH-HH—H—HHH RP_004004.1  Deld0 izoform
NH_004020,1 ——+HHH-HH—H—HHHH NP_004011.1  Dpldlc isoform
WA_i0 401 4.1 H—H-HH NP_004005.1 Dpli6 isoform
WH_i0 401 5.1 HHH MWP_0040089.1 DpFiob iscforn  CCDEL4252.1
NH_00 40171 HHHl NP_004008.1 Dp7la iscform
WH_0 0401 6.1 HHH HWP_004007.1 Dp7ib iscform GCCDE14251.1
WH_i04015.1 HHHl NP _004006.1 Dp7l isoform CCOE14254.1
NH_00 401 9,1 HH NP_004010.1 Dpdl isoform

B - coding region B - untranslated pregion
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Figure 1. A Genomic organisation of the dystrophin gene, located in Xp21. The black vertical lines represent the 79 exons of the dystrophin gene
distributed over about 2.5 million bases. The arrows indicate the varous promoters: in particular are brain (B), muscle M), and Purkinie (P) promoters;
R, B, S, and G reprasent the Dp260 (retinall, Dp140 (brainy, Dp116 (Schwann celis), and Dp71 (general) promoters. B: The domaln composition of the
varous dystrophin proteins is indicated. The amino-terminal domain is folliowed by the spectrin like domain, the cysteine rich, and the carboxy-terminal
damain.

Francesco Muntoni, Silvia Torelli, and Alessandra Ferlini, Lancet Neurol., 2003, 2, 731-740.



6. Feladat:

A Duchenne-féle izomsorvadasos betegségért felelés DMD gén az
X-kromoszdéma 21-es I6kuszan talalhatd. A betegség altalaban egy-
egy kdédold régido hianyanak kdszdnhetd, aminek kdvetkeztében a
gén altal kodolt disztrofin fehérje nem termel6dik, ezeéert az
izomsejtek fokozatosan elhalnak. A human genom projekinek
kOszonhetéen a gén teljes szekvencigja ismert. Szeretnénk
Kideriteni, hogy a gén 1. exonja (szekvencia a kOvetkezd oldalon)
megvan-e a paciens DNS-ében? Ehhez szikség lenne az 1. exon
szekvenciajabol egy olyan 30 bazisparbdl allo részletre, mely egyedi
a human genomban. Ez annyit jelent, hogy a human genomban a
leghosszabb nemspecifikus kotédes(ek)re jellemzd olvadaspont(ok)
legalabb 15°C-kal legyen(ek) kisebb(ek) mint a 30 bazisparos
marker olvadaspontja.

Keressen egy ilyen markert és szekvenciajat, valamint jellemzését
kildje el e-mailben a gyurcsik@chem.u-szeged.hu cimre! A file
neve a monogramja és egy utana irt 6.doc legyen.



A DMD gén 1. exonjanak DNS szekvencigja.

TCCTGGCATCAGTTACTGTGTTGACTCACTCAGTGTTGGGATCACTCAC
TTTCCCCCTACAGGACTCAGATCTGGGAGGCAATTACCTTCGGAGAAAA
ACGAATAGGAAAAACTGAAGTGTTACTTTTTTTAAAGCTGCTGAAGTTT
GTTGGTTTCTCATTGTTTTTAAGCCTACTGGAGCAATAAAGTTTGAAGA
ACTTTTACCAGGTTTTTTTTATCGCTGCCTTGATATACACTTTTCAAAA
TGCTTTGGTGGGAAGAAGTAGAGGACTGTT
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v Descriptions
Legend far links to other resources: M unicene @ cEo [ Gene B structure [ Map Yiewer

Sequences producing significant alignments:

Accession Description sﬁe E covl:a?'; e _—@ i%t Links
Transcripts
MM 004006.1 Homo sapiens dystrophin (OMDY, transcript variant Dp427m, mRMNa &0.0 &0.0 100% Ge-03 100% GM|
Genomic sequences [show first]
NT 1671971 Homo sapiens chromosome X genomic contiq, GRCh37 reference prif  £0.0 518 100% Ge-058 100%,
vy 001842260.1 Homo sapiens chromosome X genomic contig, alternate assembly £0.0 409 100% te-08 100%
NT: 023183015 Homo sapiens chromosome 5 genomic contig, GRCh27 reference prif  36.2 435 Q0% 0.91 100%,
MW 0D1825960.2 Homo sapiens chromosome 5 genomic config, alternate assembly (b S6.2 36.2 0% 0,91 100%
MT 011651.17 Homo sapiens chromosome X genomic contig, GRCh37 reference pri 34.2 543 9690 36 10094
MT 079573.4 Homo sapiens chromosome ¥ genomic contiq, GRCAZ7 reference prif 4.2 171 93% 36 100%
MT 011387.8 Homo sapiens chromosome 20 genomic contig, GRCh27 reference p 34.2 543 1009 3.6 10094
MNT 030053.13 Homo sapiens chromosome 10 genomic contig, GRCh37 reference pf  34.2 1340 6% 3.6 100%%G
NT 00540317 Homeo sapiens chromosome 2 genomic contig, GRCh37 reference pri 4.2 144z 100% 26 10094
B 001842386.2 Homo sapiens chromosome ¥ genomic contig, alternate assembly 34.2 220 B0% 3.6 10094
vy 001842261.2 Homo sapiens chromosome X genomic contig, alternate assembly | 4.2 145 2% 3.6 100%
My 0018258652.1 Homo sapiens chromosome 20 genomic contig, alternate assembly (f  24.2 409 100% 3.6 100%
vy 001837986.1 Homo sapiens chromosome 10 genomic contig, alternate assembily (] 24,2 276 5% 3.6 100%
RWY 001838860.1 Homo sapiens chromosome 2 genomic contig, altermate assembly (b 34.2 424 100% 3.6 10094
MT 025028.14 Homo sapiens chromosome 18 genomic contig, GRCh37 reference pff  32.2 300 6% 14 100%
MT 02642712 Homo sapiens chromosome 14 genomic contig, GRCh37 reference p S22 11932 100% 14 100%
MNT 029413.12 Homo sapiens chromosome 12 genomic contig, GRCh37 reference pf  32.2 1352 100% 14 100%%
NT 009237.18 Homo sapiens chromosome 11 genomic contig, GRChZ7 reference p BEE La9 590 14 100%
MNT 008470.19 Homo sapiens chromosome 9 genomic contig, GRCh37 reference pri BER 997 6% 14 10094




>|£|ref|NT 023133.153] B Homo sapliens chromosome 5 genomic contig, GRCh37 reference primary

asgembly
Length=25716533

Sort alignmentz for this subject sequence hy:
E value gZcore Percent identit

Features in this part of subkjsct zequence:
hvpothetical protein LOC375454

Score = 36.Z2 bits (18), Expect = 0.91
Identities = 18/18 (100%), Gaps = 0/18 (0%
Strand=Pluz/Plus

Quersy T CATCAGTTACT GTETTEA 24

FEEEEEEErrrrrrrttd
Sfbjct 20573499 CATCAGTTACTGTGTTEA 205735164

COuery start position Subject start position

Features flanking this part of =subject sequence:
14909 bp at 5" =ide: hypothetical protein LOCZ0Z2134

47766 bp at 37 =ide: hvpothetical protein isofeorm 1

Score = 30.2 bits (15), Expect
Identities = 15/15 (100%), Gaps
Strand=Plus/Plus

56
0/15 (0%

Query 10 CAGTTACTGTGTTGA 24

||||||||III||||
ghijct 20367234 CAGTTACTGTGTTGA 20367248

Features in this part of subject =sequence:
delta-zarcoglyean iscoform 1
delta-sarcoglvcan isoform 2

Score = 28.Z2 bits (14), Expect
Identities = 14/14 (100%), Gaps
Strand=Plus/Minus

221
0/14 (0%)

Query 7 CATCAGTTACTGTE 20

FEEEEErrrrrnrnd
Sbjet 958772 CATCAGTTACTETE 958759

Features flanking this part of =subject sequence:
62??1 bp at 5' zide: hvpothetical protein LOC408263
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