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S STRS Short tandem repeats

A short tandem repeat (STR) INDNA is a class of polymorphisms that
occurs when a pattern of two or more nucleotidegepeated and the repeated
sequences are directly adjacent to each other.

*The pattern can range in length from 2 to 10 bpd&f@ample (CATG)n in
agenomic region) and is typically in the non-codimgon region, making it junk
DNA.

*By examining enough STR loci and counting how meapeats of a specific
STR sequence there are at a given locus, it isljegss create a unique genetic
profile of an individual.

*There are currently over 10,000 published STR seges in the human
genome.

*STR analysis has become the prevalent analysisandbr determining genef
profiles in forensic cases. ,
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* The analysis is performed by extracting nuclear DNArom the
cells of a forensic sample of interest, then ampliing specific
polymorphic regions of the extracted DNA by meansfdhe
PCR.

* Once these sequences have been amplified, they egsolved
either through Gel electrophoresis, which will allev the analyst
to determine how many repeats of the STR sequenagguestion
there are.

o If the DNA was resolved by gel electrophoresis, angdsulaised
with the help of silver staining or ethidium bromide




STRs Locl

In the US, 13 core STR loci have been decided upon to
the basis by which an individual genetic profile can be
generated.

These profiles are stored on a local, state and national |
In DNA databanks such as CODI&ambined DNA
Index System)

The British data base for STR loci identification Is the
National DNA database(NDNAD). The British system
uses 10 locl, rather than the American 13 loci.




D7S280 is one of the 13 core CODIS STR genetic loci

This DNA is found on human chromosome 7.

The DNA sequence of a representative allele oflttiss is shown below.

This sequence comes franis < a public DNA database.

The tetrameric repeat sequence of D7S280 is "gBiHerent alleles of this locus have
from 6 to 15 tandem repeats of the "gata" sequence.

How many tetrameric repeats are present in the DNyesece shown below? Notice

that one of the tetrameric sequences is "gaca", réthe "gata".

DDWWWWWJWD WWWWWWW WIrwI JDFWDIW\WMD W D
WDWWWWDDJJ WWDDWDWDWPBDWDD WJWMWDMD 3 BIND

FWDD I DW
JWWWW WWWWWDWFWF DFWPDDWDWW WW D W D

JWIFDDWWFW JWFDDWJDJJ DAWDDIDDN DWW DV W\W D
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*STRs are short sequences of DNA, normally of lengt?5 base
pairs, that are repeated numerous times in a heacail manner, i.e.
the 16 bp sequence of gatagatagatagata" would reprased head-tail

copies of the tetramer "gata".

*The polymorphisms in STRs are due to the differenbumber of
copies of the repeat element that can occur in a palation of
Individuals




Perform electrophoresis of DNA fragments fro
PCR amplified products from father 1, mother
father 2, Mother 2 and child.

Compare each DNA fragment of the child with
that of all fathers and mothers DNA fragments.

At least one band of child should be in one of t
parent (either in father or mother) or in botz. /




Electrophoresis results

1st product

2d product

3dproduct

4t product

Almost all PCR product
are present in either
ftenr 1 or mother 1 or
In both.

Father 1
and mother 1 are the

biological parent of a
child




ATG’s Molecular biology infrastructure

Biorad Gradient thermalcycleBiorad gel documentation systefBjorad i markELISA readerBiorad
ELISA washerBiorad universal digital powerpacRiorad tetracell vertical electrophoresis systeBmrad
horizontal submarine electrophoresis systeBisrad western blot system, Quartz Distillation plant,
autoclave, oven, microwave oven, Laminar air flovhital shaker incubator, Bacteriological inculvatab
is well equipped with laboratory furniture, withesgial lab working areas etc.

R laboratory: Instrumentation

Biorad PCR instruments at ATG
1. GradientThermalcylcer,
2. Universal powerpack upto 500 volts

3. Mini sub cell GT Horizontal submarine
electrophoresis unit

4. Gel documentation systems (GELDOC XR
with quantity one software




