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Structure of a transfer RNA ( tRNA ): (a) Diagram of the secondary structure of a
RNA schematically represented in the shape of a clover. Universally conserved bases

are indicated by their position number. (b) Three-dimensional L-shaped structure
adopted by tRNA when the D stem folds onto the TWC stem
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Linkage of tRNA™ binds Phe is selected
Phe to tRNAPe to the UUU codon by its codon
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Chele X® (chelating agents);

enzymatic lysis using proteinase K, lysozyme.

echanical lysis by grinding and enzymatic lysis by
Weinase K are the most used.
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® Southern and Northern Blot: The two strands of DNA in the _
probe are first separated by heating and then cooling. Then, a
mixture of synthetic oligonucleotides is added. These
oligonucleotides will hybridize with the probe. These fixed
oligonucleotides will serve as primers for the DNA fragment.
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priming

GTA A GTA GG Labeled nucleotides

* *
GTTAAG XA GA G n
Hexanucleotide ’ Escherichia coli |
primer Pol)'mm — DNA polymerase

(Kilenow fragment)

GGG A GG TGT
AT TG G GTG ~GA AGGTT T CGAGA G G
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* * DNAse d breaks in the
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*DNA pol.l to degrqde DNA in the 5'-3' direction at these
breaks and repolymerize in the presence of a hot (radioactive)
nucleotide.

® The deoxynucleoside triphosphates used are labeled in the

?@hq position with 32P.
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e biotinylated . ‘is carried out by adding a
treptavidin -HRP complex (Horse Radish peroxidase or
orseradish Peroxidase), the enzyme that allows the oxidation of
hromogen. The signal is measured by colorimetry
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rom N = 20, we correct with a multiplier proportional
the length beyond this figure: 1 + [(N-20)/20].

;f 2x(A+T)+4x (G + C)x (1+[(N-20)/20]
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The formation and stability of duplexes depends on
many factors in addition to base composition: duplex
length, sequence complexity.
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o Isolated unknown DNA fragment
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Original DNA to be sequenced,

e The DNA is denatured to give a single-stranded template.
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o A specific labeled primer molecule hybridizes with the DNA strand,
Primer

3 -A N S )
3 GITAATCOGCTAGS o

o DNA polymerase and a mixture of the normal nuclectides (dATP, dGTP,
dCTP, and dTTP) are added, The ddA, ddG, ddC, and ddT are introduced into
separate reaction tubes with the normal nucleotides. The dinucleotides are
labeled with types of tracers that allow their visualization.
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5 The newly replicated strands terminate at the site of
the addition of a ddnucleotide.
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o Migration of the reaction mixtures on a gel, in

four different lanes, separates their fragments by size and
nucleotide type. Reading from bottom to top,

base by base, gives the correct

seqguence
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Mixing and electrophoresis
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Figure The Sanger DNA sequencing method.
(a) Steps 1-6 are the same whether sequencing is manual or
automated. Step (7) shows the preparation of a gel for manual
sequencing, using radioactive dNTPs. (b) Portion of a sequencing run
automated. Here, the ddNTPs are labeled with fluorescent dyes.

(c) Dataiobtained:by an automated sequencing cycle. The

figure shows bases 493 to 580
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4.8. Multiplex PCR

Strain A Strain B
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PCR with all four primer
pairs in a single tube
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"': stimulated fluorochrome ° | primet
.

W free unstimulated fluorochrome s Target double-stranded DNA

Fig: Agents binding to double-stranded DNA. (a) During denaturation, free SYBR
Gteen I exhibits little fluorescence. (b) At the pairing temperature, a few molecules
bind to the nascent double strand of DNA resulting in fluorescence emission upon
excitation. (c) During the polymerization phase, more and more molecules bind to the
nascent strand and the increase in fluorescence can be followed in real time.
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L. :TagMan probe :: Hydrolyzed probe with suppressor e Target double-stranded DNA

"1: Hydrolyzed probe with stimulated fluorochrome : smplicon zPrimer

Vig: Hydrolysis of probes (Hydrolysis probes: Tagman assay) (a) During the denaturation
step; the probe is free in solution. (b) At the annealing temperature, the probe and primers
hybridize to their respective target sequences and the proximity of the fluorochromes allows
inhibition of fluorescence. Polymerization begins. (c) The polymerase displaces and
hydrolyzes the probe. The emitting fluorochrome is released from the suppressor
environment, allowing fluorescence emission.
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§ : probe with donor fluorochrome T"Tﬁ“ : hybridized probes with red fluorescence emission

b | : probe with emitter fluorochrome

Fig.: Hybridization of 2 probes (a) During the denaturation step, the two probes remain
separate and in solution. (b) At the temperature pairing, the probes hybridize to their
respective target sequences and the proximity of the fluorochromes allows the emission
of red fluorescence by the FRET principle. (c) The probes return free to solution.




