
Short Tandem Repeat Background:

STR profiling is one of many DNA profiling technologies

used for authenticating human cell lines, stem cells,

and tissues.1 One limitation that is known of STR

profiling is that it can only be done on certain species

such as human or mouse. However, an advantage over

other techniques is that STR profiling can identify

which individual the sample came from if the right types

of loci are analyzed. STR profiling is best used for

quality control experiments, and the STR database

allows a simpler way for investigators to confirm

certain human-based cultures to the individual from

which the cells were sourced. Previous studies have

shown that a disadvantage for STR profiling is that it is

not enough to rule out interspecies cross-

contamination by itself.2 More evaluation using different

PCR-based methods and DNA amplification must be

done if STR methods cannot individually recognize

cells. For the most reliable outcomes, cell culture

practices must be followed precisely to reduce cell

misidentification and cross-contamination.1 As more

awareness surrounds the matters of misidentification

and contamination, more effort has been put into

ensuring the identity and purity of cell lines. It is

already known that the analysis of short tandem

repeats has become a valuable tool to validate the

identity of cell lines by being easy to use and cost-

effective. PCR methods have been useful in identifying

cell cultures of different species.3

Techniques and PCR-based Methods:

Polymerase chain reaction (PCR) is a technique that is

used for the copying of DNA molecules. This technique

is done in three steps; denaturing, annealing, and

extension.4 Denaturing is where the double-stranded
DNA breaks apart at 94 °C. Annealing, which is done at

50-60°C, binds the primers to the template DNA. The

last step is extension, where the DNA strands are

copied and bound together. PCR cycles are repeated

20-30 times. PCR uses a positive control with the

known template DNA, negative reagents only, and a

blank from the evidence that does not contain any

sample. PCR is the denaturing of DNA where the

hydrogen bonds are disrupted. One of the components

of PCR is Taq DNA polymerase, and it is used because

of its thermostability. The polymerase is not active until

high denaturation temperature (94℃). This is known as

the hot start approach, which helps minimize non-

specific interaction and primer annealing. The second

component of PCR would be the Primers.

Oligonucleotides are complementary to either end of

the target sequences. Primers must be specific with

matching melting point values. If the primers are not

complementary to one another, it will not allow for

annealing. An applications of PCR is amplifying small

quantities. It can be automated and forms a basis for

quantitation and profiling.

Results:

Results suggest that expected species signature bands

were detected, showing a lack of misidentification and

cross-contamination

Human Cell Lines: Two human cell lines were tested to

recognize a region of the cox 1 gene of a human using

species-specific primers. It was expected that specific

amplification was deteced in the human cells as well as
positive controls. No amplification in the negative control.⁶

Monkey Cell Lines: Two monkey cell lines (Cos) used to

recognize a region of the Cos monkey cox 1 gene by testing

the specificity of the primers. It was expected that specific

amplification would be detected in the positive pool and no

amplification in the negative pool.⁶

Mouse Cell Lines: Two mouse cell lines (C2C12) were

analyzed by PCR using species-specific primers to in order

to recognize a region of the mouse cox 1 gene. It Is

expected that there was no amplication in negative controls.
The primer specifity was confirmed by PCR.⁶

Rat Cell Lines: Two rat cell lines (Rat-1) were tested with

specific PCR amplification to recognize a region of the Rat-1

cox 1 gene. Amplification was detected in the positive pools
and no amplification in the negative pools.⁶

Expected Gel Electrophoresis results taken from Parodi et al

Conclusion:

Species need to be identified and contamination needs to be

detected in any scientific research. STR profiling is a useful

technique when working with multiple different cell lines.

Species-specific primers were designed for the cox 1 gene

of all of four species (human, mouse, rat and monkey).

Eight cell lines were tested. In all the experiements it was

expected that the cell lines being tested with the right

primers would show a band of amplification that

corresponds to the expected size of the fragment amplified.
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Experimental:

Genomic DNA samples were amplified using multiple

species-specific primers. These primers were used to

distinguish between species, and specific bands were

examined by agarose gel electrophoresis.

Image of the process of Gel Electrophoresis

The primers are designed to function in a multiplex PCR

assay, using amplicon size to distinguish between species.

In this way, the size of the amplified product becomes a

signature for the presence of a species in a sample

The cell lines focused on were human, monkey (Cos),

mouse(C2C12), and rat (Rat-1).

Table of Primers6

Equipment includes Dulbecco’s Modified Eagle Medium

Fisher Scientific 11965092 2 - 500 ml bottles, 60x15mm Dish,

Nunclon™Delta Fisher Scientific 12-565-94 1 case,

PureLink™ Genomic DNA Mini Kit Fisher Scientific K182001

50 preps, Primers Fisher Scientific 15 (quantity), Agarose

BioRad 1613101 125 g, iQ™ Multiplex Powermix BioRad

1725849 200 x 50 µl rxns, 5 ml (4 x 1.25 ml), SmartDoc 2.0

Imaging System for Smart Phones Accuris

Transilluminators.

Procedure:

10cm plates of desired cell cultures were obtained and the

medium was aspirated. 5mL of PBS was added to rinse the

cells and aspirated. 1mL of PBS was added to each plate

and the cells were scraped with a cell scraper. The entire

volume of the plate was transferred to a microcentrifuge

tube. The cells were centrifuged at 1000rpm for 5 minutes.

The supernatant was discarded saving the cell pellet. The

pellet was resuspended in 200ul of PBS. 20ul of Proteinase

K was added and vortexed for 10 seconds. 200ul of

PureLink Genomic Lysis/Binding Buffer was added and the
cells were vortexed. Cells were incubated at 55°C for 10

minutes to promote protein digestion. 200ul of 96-100%

ethanol was added to the lysate and mixed. A PureLink Spin

Column in a collection tube was removed and the lysate was

added to the tube. The column was centrifuged at 14,000rpm

for 1 minute. The collection tube was discarded, and the

column was placed into a clean collection tube. 500ul of

Wash Buffer I prepared with ethanol was added to the

column. The column was then centrifuged at 14,000rpm for

1 minute. The collection tube was discarded, and the

column was placed in a clean collection tube. 500ul of Wash

Buffer 2 prepared with ethanol was added to the column.

The column was centrifuged at 14,000rpm for 3 minutes. For

eluting the DNA, the spin column was placed in a sterile

microcentrifuge tube and 200ul of PureLink Genonic Elution

Buffer was added. The cells were incubated at room

temperature for 1 minutes and the centrifuged for 1 minute

at the maximum speed. The tube contained purified
genomic DNA, and was stored at 20°C.

Autosomal Short Tandem Repeat profiling (STR) is

a region of genomic DNA that contains an array of

short sequences that repeat. An STR repeat unit can

be several base pairs in length.5 The number of

repeats differs between individuals. STR loci that are

commonly used are 100-500 bp in length compared to

other tandem repeats. STR loci can be amplified using

PCR. Common STR loci and analysis are population

match mobility (Pm) and multiplex systems. When the

Pm value is low, there is less chance of random

match. The four multiplex systems include

quadruplex containing four loci, second generation

multiplex (SGM) containing six loci, SGM plus

containing ten loci, and Combined DNA index system
(CODIS) containing 13 loci.

STR loci are observed on an electropherogram.

Multiplex reactions use multiple fluorescent dye-

labeled primers and products can be spectrally and

electrophoretically resolved. An electropherogram can

be read by the amplitude of peaks, which is the

fluorescent intensity of a DNA fragment. The position of

peaks can help determine the electrophoretic mobility

of DNA fragments. After reviewing these peaks, the loci

are then converted into genotypes.

Species Gene 
GenBank 
Accession 
No.

Position Direction Sequence

Human cox I
J01415

5967–5988
6173–6194

for: 5′
rev: 5′

TTCGGCGCATGAGCTGGAGTCC
TATGCGGGGAAACGCCATATCG

Monkey cox I
AF312703

320–339
522–541

for: 5′
rev: 5′

CCTCTTTCCTGCTGCTAATG
TTTGATACTGGGATATGGCG

Mouse cox I
J01420

5895–5916
6023–6044

for: 5′
rev: 5′

ATTACAGCCGTACTGCTCCTAT
CCCAAAGAATCAGAACAGATGC

Rat cox I
NC001665

6022–6043
6196–6217

for: 5′
rev: 5′

CGGCCACCCAGAAGTGTACATC
GGCTCGGGTGTCTACATCTAGG

Human Monkey

Mouse Rat
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