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MLVA Process

(Multiple Locus Variable-Number Tandem Repeat Analysis) Detection window

Detector

Bacterial Culture

Load plate into device

Sample Plate

Scientists load the

- PCR products into a
\- .:... sample analysis plate
h .:..‘ and mix them with High voltage
.. - chemicals that help power suppy
them determine the d

size of the product, o Using capillary electropharesis, the fragment analysis

solution is run though a gel matrix in an alectric fiekd
to determine the sizes of the DNA fragments.

Scientists take
bacterial cells
from an agar plate
and boil the cells
to release DNA,

After PCR, scientists must
determine the size of the
PCR products. The different
sizes will tell scientists how
related the bacterial strains
are to each other.

Boil bacteria to release DNA

PCR product analysis

Lo d bt bl b bbby Lo i |

e The data output of the MLVA process is called an electropherogram. It
shows the DNA standards of known size in red, and the sizes of the PCR
products in blue, green, and black. The PCR products sizes are converted
into allele types using special software, which lets scientists determine how
closely they are related,

PCR amplification

Scientists have to detect the DNA
region needed for this type of finger-
printing, called the variable-number
tandem repeat arrays (VNTR), To do
this, they use polymerase chain
reaction (PCR), which combines the
DNA with chemicals to amplify

the VNTR.

The Whole Genome Sequencing (WGS) Process
WGS is a laboratory procedure that determines the order of bases in the genome of an Z
organism in one process. WGS provides a very precise DNA fingerprint that can help
link cases to one another allowing an outbreak to be detected and solved sooner.

4. DNA Library Sequencing

Bacterial Culture

o The DNA library is loaded onto a
sequencer. The combination of
nucleotides (A, T, C, and G) making
up each individual fragment of DNA
is determined, and each result is
called a “DNA read.”

Scientists take bacterial

5. DNA Sequence Analysis

<
~ cells from an agar plate 2 o
S and treat them with g @ Scientists make many o
8 chemicals that break them & ;:opxes o‘f each DNA - =
X open, releasing the DNA. « ragment using a process CTO00000CTOcA SR
= The DNA is then purified. ) called polymerase chain [ crmaTIcTIonCTT
= S reaction (PCR). The pool of ‘ GOGOOCTOCAATGET DNA
8 =1 fragments generated in a CTTGAMATOS00GA Reads
3 g PCR machine is called a | GOCTCCAATGCTTAT

P DNA library. 3 "

| CCTGGCGGCCTOCAATGCTTATTCTTGOCCTTGAARTOGO0GM |

| Reconstructed Genome

Q s,S’g ?
© ONAis cutinto short fragments
of known length, either by using v

enzymes “molecular scissors”
or mechanical disruption.

o The sequencer produces millions of DNA reads and specialized
computer programs are used to put them together in the
correct order like pieces of a jigsaw puzzle. When completed,
the genome sequence containing millions of nucleotides (in
l one or a few large pieces) is ready for further analysis.
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