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- A The first one is a chemical method to cleave DNA at specific points and the und clusters Problem sequence  cCCagAGCCTTCOTABCAACCG T —

second one uses ddNTPs which synthesizes a copy from the DNA chain
template. Both methods generate fragments of varying lengths that are
- further electrophoresed. Some advancements within the first generation
O Read include the replacement of radioactive labels by fluorescent labeled ddNTPs
sequence . ) .
and cycle sequencing with thermostable DNA polymerase, which allows
automation and signal amplification making the process cheaper, safer and
faster.

In the 29 generation sequencing electrophoresis was completely eliminated with many methods that can process multiple samples. The Pyroseqguencing is based on the “sequencing by
synthesis” principle. It differs from Sanger sequencing, in that it relies on the detection of pyrophosphate release on nucleotide incorporation. One of the obsolete methods but sometimes
used is SOLID, based on seqguencing by ligation of fluorescently dye-labeled di-base probes which competes to ligate to the sequencing primer. Specificity of the di-base probe is achieved
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by interrogating every 18t and 2nd base in each ligation reaction. The widely used Solexa/lllumina method uses modified dNTPs containing so called “reversible terminators™ which blocks
further polymerization. The terminator also contains a fluorescent label, which can be detected by the camera. The previous step towards the third generation was in charge of lon Torrent,
who developed a technigue that is based in a method of “sequencing-by-synthesis”. lts main feature is the detection of hydrogen ions that are release during base incorporation.
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PacBIo NanoPore
. . . . DNA can be sequenced by threading it through a microscopic pore in a membrane.
Table 1 Performance comparison of sequencing platforms of varlons generations / \ Bases are identified by the way they affect ions flowing through the pore from one
Method Generation Read length (b Single pass No. of reads Time Cost per . side of the membrane to the other.
st ) El'l'fl r:te (%) per run Per run mi]]i«nnlllzllE
bases (USD) . o
Sanger ABI 3730x] st 6001000 0.001 96 053h 500 LINA Nietiylation 3  ORADOUBLE
Ion Torrent 2nd 200 1 8.2 x 107 2-4h 0.1 Methyltransferase /" 5 2 HELIX
454 (Roche) GS FLX + 2nd 700 1 1 x 10° 23h 8.57 ) oNA T E
Ilumina HiSeq 2500 (High Output) 2nd 2 x 125 0.1 8 x 10° (paired) 7-60h  0.03 cllel T T © A flow of ions through
Illumina HiSeq 2500 (Rapid Run) 2nd 2 x 250 0.1 1.2 x 10° (paired) 1-6days 0.04 Time (s) the pore creates a current.
SOLID 5500xI 2nd 2 x 60 5 8 x 10° 6days 0.1 O Gt Earhbase bloclestio
. 4 P flow to a different degree,
PacBio RS II: P6-C4 3rd 1.0-1.5 x 10" on average 13 3.5-7.5 x 10* 0.5-4h 0.40-0.80 _ _ o unzips the altering the current
Oxford Nanopore MinION 3rd 2-5 x 10° on average 38 1.1-4.7 x 10* 50 h 6.44-17.90 SMRT® DNA Sequencing Analysis of Polymerase Kinetics DNA helix into
two strands. a G GATGCCG
€ A second
protein creates
8 a pore in the
*-% \ % membrane
% o — Forward Strand ?d.: ;al_t;fer.
A new cohort of techniques has since been developed using single molecule sequencing and single real time ATV 2 c T A a S el O The adapter molecule
sequencing, removing the need for clonal amplification. This reduces errors caused by PCR, simplifies library £ keeps bases in place long
. : . . . . . 2 enough for them to be
preparation and, most importantly, gives a much higher.read length using higher throughput platforms. The third z S deritified electronically.
generation takes into account nanotechnology advancements for the processing of unigue DNA molecules to a real Waveguide
time synthesis sequencing system like PacBio; and finally, the NANOPORE, projected since 1995, also uses Nano-

sensors forming channels obtained from bacteria that conducts the sample to a sensor that allows the detection of K /
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each nucleotide residue in the DNA strand. A e T

How do we imagine the next generation 2
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