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Tut ipskqurdu hasarat modeli kimi
biotexnologiya ve molekulyar genetik
tadqgiqatlarda genis istifada olunuir.




Genetik Markerlar

Genetik marker - fardlari tayin va bir-birila
muqgayisa etmaya imkan veran va nisan rolunu
oynayan har hansi bir allel, band (gelda) va ya
olamatdir. Genetik markerlarin 3 qrupu vardir.

morfoloji,
biokimyavi vo
molekulyar (DNT)



Molekulyar markerlar

e Molekulyar markerlor coxlu sayda allel

formalari olan miloyyan bir DNT
fragmentidir. Bu markerlar DNT saviyyasinda
polimorfizmi askar edir va bununla da
mixtalif novlerin genomlarinin miigayisa
edilmost voa novdaxili ve  novlerarasi
molekulyar variasiyani qiymoatlondirilmasi
{iciin alot kimi 1istifada olunur. Molekulyar
markerlor DNT-nin aktiv hissolori (genlor) vo
yva hor hanst bir genetik kodlasdirma
funksiyasina malik olmayan DNT
fragmentlari soklinda ola bilar.



DNT marker analizini digar markerlardan
farglandiran ustun cahatlor asagidakilardir:

Analiz canlinin inkisafinin istanilan
UEIUMEIENIMPEREISIERJIE]

Qisa muddatda dagiq natice almaga imkan
verir ;

otraf muhit amillarindan asili deyil;

Sayl mahdud olmayib bitin canli genomunu
ohata etmayo kifayat edir;



Molekulyar
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Molekulyar markerlarin qruplan

nibridlasma asasli markerlar — RFLP;

PZR asasli molekulyar markerlar va

<amiyyat alamatlarinin lokuslar t¢ln
markerlar (QTL).



PZR asasli molekulyar markerlar

e Tosadufi (RAPD, ISSR, AFLP, SRAP va s.)
o Spesifik markerlar (SSR, SNP, CAPS va s.)

Gostarilan markerlar DNT-nin muxtalif
hissalarindaki fargliliklari askar etmaya
uygunlasdirilmis va bir-birindan irsan
kecma xususiyyatlarina, naticalarin
takrariliyins, polimorfluguna va s. gors

farqglanirlar.
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RAPD

. 10 nukleotid ardicilhgindan ibarat
praymerlardan istifada edilir.

. Aqgaroza gelinda yoxlanilir.
. Takrarlana bilmak qabiliyyati cox zaifdir.

. Dominant markerdir.



RAPD (Randomly Amplified Polymorphic DNA) marker
Basic technique

Half arrows: 10-nucleotide primer that will find an identical matching
site at many different locations in the whole genome (black blob).

Only primers that point towards eachother AND are in close enough
proximity will result in a product during PCR-amplification reactions.

PCR amplified
\\\ fragment

\\ _f\ (RAPD marker

X linked to YFG,

Your Favorite

YFG Gene)
Individual #

123456
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Example of a RAPD agarose gel.

A mixture of many different PCR-
amplified fragments has been se-
parated in size by electrophoresis.

small




AFLP
Amplifikasiya olunmus fragmentlarin
uzunlug polimorfizmi

e DNT-nin  muayyan  kasici fermentlarls
dogranmasi

e Adapterlarin birlasdirilmasi
e Birlasmis hissalarin amplifikasiyasi
e Elektroforezda bandlama

e AFLP markerlari RAPD-dan fargli olarag yaxs
takrarlana bilmak gabiliyyatine malikdir.

e Dominant markerdir.



GAATTC TTAA
 CTTAAG AATT =

+EcoR |
Msel

+
AAT

! +EcoR | adapter
TTAA ! Mse | adapter

EcoR | adapter

primer +1 5' A
AATTCN
TTAAGN

preselective
amplification with
EcoR | primer +A
Mse | primer +C

primer +3 5' AAC
AATTGCA
TTAAGT

selective amplification
with primers +3

AATTCAAC TTGTTA I
TTAAGTTG = AACAAT HENES

denaturing polyacrylamide gel electrophoresis

Mse | adapter sequences
EcoR | adapter sequences




18-25 nukleotid cutindan ibarat
praymerlardan istifada olunur.

Polimorfizm takrarlarin sayi hesabina yaranir.
Toakrarlana bilmak gabiliyyati cox yuksakdir.
Elektroforezds oxunmasi cox sadadir.

Ko-dominant markerdir.



Principle of SSR

Alleles ) |
dinucleotide repeat

# 1 ——CACACACACACACACACACACA ——

#3 —> CACACACACACACACACACACACACACACACA————

—» Forward primer GEHHI’YPES
<+—— Reverse primer
 Fluiiig i /1 22 313 12 U3 2/3




SNP — tek nokleotid polimorfizmi

All chromosomes
are sequenced

SMF location

All SNPs are
recorded

SNP Data
SNP #1, Chromosome 1, Position

Mo




Marker 9sash Seleksiya
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MARKER-ASSISTED SELECTION (MAS)



 Markers can be used to greatly minimize the amount of

donor chromosome.

Conventional backcrossing

TARGET

| BC1 BC2 BC3

Marker-assisted backcrossing

F1 BC1 BC2

BC10

BC20



Genotyping by sequencing

55555555




Bioinformatic and biostatistic analysis
e UNEAK pipeline

e SAMtools
e GATK

e Darwin

* Structure cf..m,gpm
e Tassel

C
AACAACATATAAAAT



Digqgatiniza gora
tosakkurlar
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